
 
 

N65928.AR.000858
NTC ORLANDO

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BASE REALIGNMENT AND CLOSURE ENVIRONMENTAL SITE SCREENING REPORT FOR
STUDY AREA 39 NTC ORLANDO FL

4/1/1999
ABB ENVIRONMENTAL



NA”*L TRA,NING.CENT~R.,,~.‘~‘,” .-.f_“.ljj .II.(.jl. ._ I... “),. .‘.. .* .^ , < I NA”AL TRA,NING.CENT~R.,,~.’ e /‘,” .-.f.liljj .*-.(.l. ._ I...” ),. -‘.. .* .^ , - I -I- 1 

ORLANDO, FLORIDA ORLANDO, FLORIDA 

? 

_‘-.\ ,_“.” ““, _‘-.\ ,_“.” ““, U”it ,de”tificatid” .co~~: N~~g2g ._ ,_. I 1 _‘.I,. ‘_ ji _,.“.“_ .,.- 4., Unit ,dentificatidn .co~~: N~~g2g ._ ,_. I 1 _‘.I,. ‘_ ji _,.“.“_ .,.- 4., . . . ” ,...” .,_. ., / -_ ., > _. 
, , 

Contract No.: N62467-89-D-0317/107 Contract No.: N62467-89-D-0317/107 

Prepared by: Prepared by: 

Harding Lawson Associates Harding Lawson Associates 
2590 Executive Center Circle, East 2590 Executive Center Circle, East 

Tallahassee, Florida 32301 Tallahassee, Florida 32301 

Prepared for: Prepared for: 

Department of the Navy, Southern Division Department of the Navy, Southern Division 
Naval Facilities Engineering Command Naval Facilities Engineering Command 

2155 Eagle Drive 2155 Eagle Drive 
North Chtirleston, %uth Carolina 2941d North Chtirleston, %uth Carolina 2941d 

Barbara Nwokike, Code 1873, Engineer-in-Charge Barbara Nwokike, Code 1873, Engineer-in-Charge 
.., .., 

April 1999 April 1999 



CERTIFICATION OF TECHNICAL 
DATA CONFORMITY (MAY 1987) 

aF"? 
The Contractor, Harding Lawson Associates, hereby certifies that, to the best of 
its knowledge and belief, the technical data delivered herewith under Contract 
No. N62467-89-D-0317/107 are complete and accurate and comply with all 
requirements of this contract. 

DATE: April 15, 1999 

NAME AND TITLE OF CERTIFYING OFFICIAL: John Kaiser 
Task Order Manager 

NAME AND TITLE OF CERTIFYING OFFICIAL: Richard Allen 
Project Technical Lead 

(DFAR 252.227-7036) 



EXECUTIVE SUMMARY 

Harding Lawson Associates, Inc. (HLA) under contract to the Southern Division, 
Naval Facilities Engineering Command, has prepared this Site Screening Report for 
Study Area (SA) 39, located at the Naval Training Center, Orlando, Florida. This 
report was prepared under the Comprehensive Long-Term Environmental Action, Navy 
(CLEAN) Contract No. N62467-89-D-0317 as Contract Task Order No. 107. 

The objective of the site screening investigation was to locate and identify any 
compounds that may be present at concentrations in excess of screening criteria. 
The investigation required several phases to complete. During the initial 
episode of screening, the surface soils at the site were found to have concentra- 
tions of polynuclear aromatic hydrocarbons (PAHs) and arsenic in excess of 
screening criteria. The investigation also demonstrated that the groundwater of 
the surficial aquifer had concentrations of chlorinated hydrocarbons, primarily 
tetrachloroethene (PCE) in excess of State and Federal maximum contaminant 
levels. Accordingly, the Orlando Partnering Team requested supplemental 
screening investigations designed to evaluate and characterize the PAHs and 
arsenic in surface soils. 

The supplemental surface soil field program involved the collection of surface 
soil samples from a grid placed over the entire site. The samples were analyzed 
onsite using immunoassay testing techniques with a percentage of the samples 
submitted to an off-site laboratory for confirmation of the type and concentra- 
tion of the PAH compounds present. The samples submitted to the laboratory were 

F"t 
also analyzed for arsenic. The results of the supplemental surface soil 
investigation allowed for delineation of the total PAH and arsenic concentrations 
in surface soils across the site. These data were then used in a Focused Risk 
Assessment (FRA) to determine whether or not PAHs and arsenic in surface soil may 
pose a potential risk to future users of the site. 

The results of the FRA demonstrated that the potential future reasonable maximum 
exposure for residential use of the site could result in a cancer risk of lx:LO-'. 
This risk level exceeds the cancer risk target established by the Florida 
Department of Environmental Protection (i.e., 1~10~~). The FRA also concluded 
that the potential future average residential risk posed by exposure to surface 
soil was at an acceptable cancer risk level of 1~10~~. 
1x1o-5 to 1x10-6, 

The cancer risk range, 
presented by these scenarios presents information for the risk 

manager to use as perspective into the risks presented by the site as a whole. 

The FRA was completed at a time when the planned reuse for this parcel was a 
combination of office and residential. Since then, the reuse has been changed 
to nonresidential. Under a nonresidential reuse scenario, concentrations of 
arsenic and PAHs in surface soil meet screening criteria (ABB Environmental 
Services, Inc., 1997e). However, institutional controls in the form of land use 
restrictions would be necessary to protect future users. 

The supplemental groundwater field program was initiated with the collection of 
groundwater samples within the surficial aquifer using direct push technology 
(DPT). These samples were analyzed with an onsite field laboratory combinedwith 
off-site laboratory confirmation to determine the general degree and limits of 
chlorinatedhydrocarbons in groundwater and to locate permanent monitoring weILls. 

Groundwater samples were subsequently collected from the monitoring wells a:Long 
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with surface and subsurface soil, and surface water and sediment samples from 
neighboring Lake Gear. Hydraulic conductivity testing results were combined with 
the lithology to characterize the local hydrogeology. 

The results of the supplemental groundwater screening investigation indicated the 
presence of a chlorinatedhydrocarbonplume (primarily PCE) beneath the southeast 
corner of the site. The plume is elliptical in plan view, measuring approximate- 
ly 300 feet long by 100 feet wide. The downgradient portion of the plume is not 
well defined due to the presence of a utility corridor along the northern 
shoreline of Lake Gear. The long axis of the plume is oriented southeast in the 
direction of groundwater flow. The highest PCE concentrations were detected 
along the upper surface of a sandy clay layer at a depth of 30 to 32 feet below 
land surface (bls). In the southeast corner of the site, the clay layer is 
thinner and the sand content increases. In that area, contaminants have migrated 
downward through the sandy clay layer to a depth of up to approximately 60 feet 
bls. A natural attenuation assessment survey indicated that the subsurface 
environment was not favorable for natural attenuation of the chlorinated 
hydrocarbons. 

Permanent monitoring wells installed to confirm the results of the DPT 
groundwater screening have confirmed the presence of PCE, but 'at significantly 
lower concentrations than were reported during screening. The highest PCE 
concentration reported was 27 micrograms per liter in well OLD-39-19C, screened 
at 45 to 50 feet bls. 

Seven monitoring wells were destroyed by the City of Orlando during recent 
utility construction activities along the south property line of the Main Base. 
It will be necessary to reinstall these wells for future groundwater monitoring J--x 

activities. After the wells are reinstalled, HLA recommends that a quarterly 
groundwater monitoring program be implemented. Quarterly monitoring (for 
volatiles and natural attenuation parameters) would be reevaluated after 1 year. 
HLA further recommends that a temporary groundwater use restriction be imposed 
for the shallow portion of the surficial aquifer pending results of the 
groundwater monitoring program. HLA also recommends an evaluation of remedial 
options along with a cost benefit analysis. 

With regard to the surface soils at SA 39, HLA recommends that institutional 
controls be implemented restricting the future reuse of this parcel to 
nonresidential. This will provide an adequate level of protection to future site 
workers and users of this parcel. 
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1.0 STUDY AREA 39. STRUCTURE 4060, STRUCTURE 4067, STRUCTURE 15109, A,ND 

I UNNUMBERED FACILITY 10 

1.1 INTRODUCTION. This report contains information gathered as a result of'site 
screening activities conducted at Study Area (SA) 39. The focus of site 
screening investigation activities was the former uses of the site as a coal 
storage yard and for alleged landfill operations, as well as the current use as 
solid and hazardous materials storage and handling areas. The initial phase of 
screening fieldwork began in January 1996. Because of exceedances of screening 
criteria for both the soil and groundwater at that time, additional site 
screening was performed to determine the nature and extent of impact. The 
supplemental site screening work was completed in May and September 1997. 

1.2 BACKGROUND AND CONDITIONS. SA 39 is located in the southwest corner of the 
Main Base of the Naval Training Center (NTC), Orlando (Figure l-l). The study 
area encompasses approximately 10 acres of land bounded on the south and west by 
the Main Base's western property line, on the east by Grace Hopper Avenue, and 
on the north by Nautilus Street. Most of the west side of SA 39 is undeveloped 
and covered with grass except for a small stand of trees in the southwest corner 
(Figure l-2). The northwest corner of the area is occupied by a fenced parking 
lot used by base personnel. The northeast corner is paved and used for vehicle 
parking. A stormwater detention pond occupies the area between the two parking 
lots. The detention pond is finished at approximately 6 feet below grade. 

Surface runoff from the study area drains to the detention pond and then into 
Lake Gear, a small lake (approximately 500 feet in diameter) located immediately 
south of the base. Lake Gear is likely a "sinkhole lake," implying formation 
through sinkhole development. Although there are no known studies to substanti- 
ate this claim, Lake Gear appears to be morphologically similar to documented 
sinkhole lakes in the area (Beck et al, 1968). 

There are several structures in the southeast corner of SA 39, including two 
large solid waste receptacles (dumpsters) and their loading ramps (Structures 
4060 and 4067). The ground surface in the areas adjacent to the dumpsters is 
used for the temporary staging of larger waste items awaiting disposal (i.e. 
trees and brush). The facility's grounds maintenance contractor utilizes the 
area to the east to house a small, mobile trailer office building and a fenced 
storage yard. The Hazardous Materials Storage Facility (Building 137) is located 
further to the east. 

In addition to the current site activities, this area was targeted for screening 
because the southwest.corner was used for coal storage when the base's utilities 
were powered by coal (ABB Environmental Services, Inc. [ABB-ES], 1995a and 
1995b). The former coal storage area was designated Unnumbered Facility (UNF) 
10. A second area of concernwas that the westernhalf of the site (north of the 
coal yard) was used as a "bottle" landfill (UNF 6) prior to 1947. Most of the 
landfill is actually contained within SA 40, located immediately north of SA 39. 
This landfill was reportedly utilized for the disposal of demolition debris that 
may have included asbestos-containing material, small armaments, medical wastes, 
and household refuse. 
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FIGURE l-l 
LOCATION OF STUDY AREA 39 
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2.0 INITIAL SITE SCREENING INVESTIGATION 

The objective of the site screening investigation was to determine whether or not 
environmental media have been impacted from current or historical land uses. 
Initial screening investigations at SAs 39 and 40 were performed concurrently 
because of their proximity, but this document focuses only on the results (at SA 
39. The workplan for initial site screening is detailed in the Site Screening 
Plan, Former Air Force Sites (ABB-ES, 1995b). The initial phase of screening was 
performed during the period from January through April 1996 and was reported in 
a technical memorandum in June 1996 (ABB-ES, 1996). The results are summarized 
below. All field methodology used at SA 39 was performed in a manner consistent 
with the guidelines prescribed in the Project Operations Plan (POP) for NTC, 
Orlando (ABB-ES, 1997f). 

2.1 FIELD PROGRAM. The field program for the initial screening investigation 
at SA 39 began with a geophysical survey designed to map any buried metal objects 
that might be indicative of potential unexploded ordnance (UXO). The geophysical 
survey was followed, in order, by the UXO survey, a passive soil gas survey,, and 
the collection of soil and groundwater samples for laboratory analysis. A 
description of these activities is provided below. 

2.1.1 Geophysics A geophysical survey was completed at SAs 39 and 40. The 
survey was designed to locate buried objects that could pose a threat to the 
environment (e.g., buried drums and TJXO). The survey involved the use of a 
magnetometer and time domain metal detector to locate metallic objects and was 

1 followed by a confirmatory ground penetrating radar (GPR) survey. 

Prior to performing the survey, a grid coordinate system was established across 
the area to determine the relative location of any target anomalies tlo be 
cleared during the subsequent UXO survey. Following the survey, the grid 
coordinates at the location of each anomaly were recorded in a logbook, and the 
grid outline was marked on the ground surface by paint and/or pin flags for 
future reference. 

2.1.2 UXO Survey Because of the potential for the presence of UXO in the 
subsurface, the locations for all of the geophysical anomalies were marked in the 
field for the UXO survey by the U.S. Navy's Explosive Ordnance Disposal (EOD), 
Mobile Unit Six, Detachment Mayport, Mayport, Florida. The detachment utilized 
Mk 26 Ferrous Metal and Mk 29 All-Metals detectors to confirm the location of 
these anomalies and to survey SAs 39 and 40. The outline of each detected 
anomaly was flagged at the surface, and any object located within 4 feet of the 
surface was excavated for a visual inspection. A description of all the 
excavated material was recorded by the detachment. 

2.1.3 Passive Soil Gas A passive soil gas survey was performed to locate areas 
underlain by volatile or semivolatile organic compounds (VOCs or SVOCs) present 
in the subsurface. Areas with detections would then become the focus of 
subsequent soil and groundwater sampling. 

Soil gas data are always semiqualitative, because multiple sources in soil and/or 
groundwater cannot be differentiated. Further, compound concentrations in each 
collector are compared on a relative basis, depending on whether or not the data 
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are interpreted to be of high, moderate to high, moderate, etc., intensity. 
These qualitative soil gas values do not represent actual concentrations of the 
reported compounds. Efforts to relate soil gas response directly to groundwater 
or soil contaminant concentrations are generally not regarded as productive owing 
to the assumptions that are required for heterogeneity and source distribution. 

Passive soil gas samplers were installed at over 200 locations at SAs 39 and 40 
using the grid established for the geophysical survey. In open areas, sample 
points were established every 50 feet; in the paved areas, the spacing was 
widened to 100 feet. Each sampler was equipped with two activated charcoal 
adsorption elements housed in a glass tube. The glass tube was placed upside 
down in a narrow borehole (approximately l-1/2 inches in diameter) to a depth of 
1 foot below land surface (bls). Following installation, the detectors were 
covered with a thin layer of soil or, in paved areas, with a thin layer of 
cement. Several time-calibration samplers were installed at locations within the 
survey area to measure the rate at which "loading" by volatile gases was 
occurring. These samplers were retrieved after 2 days and analyzed to determine 
the optimal period of time the other samplers should remain in place. The time- 
calibration results indicated the samplers should remain deployed for a period 
of 7 days before retrieval. 

During analysis, one of the charcoal elements was analyzed by thermal desorption/ 
mass spectrometry to measure the ion count of substances detected. If compounds 
were detected, the second element was analyzed by thermal desorption-gas 
chromatography/mass spectrometry to identify the compound(s) causing the 
response. 

All sampling and analysis was performed in accordance with U.S. Environmental 
Protection Agency (USEPA) Level II data quality objectives (DQOs) (ABB-ES, 
1997f). 

2.1.4 Soil Sampling 

2.1.4.1 Surface Soil Eight- surface soil samples (0 to 1 foot bls) were 
collected from the locations shown on Figure 2-1. All samples with an "S" 
designation are surface soil samples. Any sample collected from a soil boring 
regardless of whether or not it was a surface or subsurface soil sample was given 
a "B" designation. Sample 39SOOlwas collected from the area downgradient of the 
"bottle" landfill; 398002 was collected from a small drainage swale; 398003 and 
39SOO4 were collected from the detention pond; 398005 was collected from the 
solid waste receptacles area; 398006 was collected from the grounds maintenance 
storage yard; 398007 was collected just north of the edge of Lake Gear; and 
393008 was collected from the area where large solid waste items are stored. 

The surface soil samples were submitted to an approved laboratory for full suite 
Contract Laboratory Program (CLP) target analyte list (TAL) and target compound 
list (TCL) laboratory analysis, along with total petroleumhydrocarbons (TPH) and 
explosives analysis, in accordance with USEPA Level IV DQOs. The sample 
collected from the grounds maintenance area was analyzed for all of the above 
parameters plus pesticides and herbicides, in accordance with USEPA Level IV 
DQOs. 
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Three surface soil samples were taken in August 1996 and submitted for gross 
alpha and gross beta analysis after initial groundwater sampling results 
indicated exceedances of the maximum contaminant level (MCL) for gross alpha (15 
picocuries per liter [pCi/J?]) and exceedances of background screening levels for 
gross beta (10.5 pCi/R). These samples were at surface soil locations 39800901, 
39s01001, and 39SOllOl. Subsurface soil samples were also taken at these 
locations and submitted for the same analyses. 

2.1.4.2 Subsurface Soil Five soil borings completed as permanent shallow 
monitoring wells (OLD-39-OlA through OLD-39-05A) were installed during the 
initial investigation. Prior to selecting the final locations for these soil 
borings, three widely-spaced piezometers were installed to confirm the 
groundwater flow direction, which was determined to be southeast toward Lake 
Gear. Sample locations were also biased toward geophysical anomalies, soil gas 
"hot spots," and areas of stained soil. Samples 39BOOlOl and -02 (monitoring 
well OLD-39-OlA) were located in a soil gas hot spot in the central part of the 
SA (Figure 2-l); samples 39B00201 and -02 (well OLD-39-02A) were located in the 
former coal storage area; samples 39B00301 and-02 (well OLD-39-03A) were located 
in a soil gas hot spot west of the maintenance contractor yard; samples 39B00401 
and -02 (well OLD-39-04A) were located in a soil gas hot spot east of Building 
137; and samples 39B00501 and -02 (well OLD-39-05A) were located adjacent to the 
solid waste receptacles. 

Subsurface soil samples were collected continuously from the surface to the water 
table (located approximately 8 to 10 feet bls) from each of the soil borings 
completed as monitoringwells (OLD-39-OIA throughOLD-39-05A). Samples collected 
from the 2-foot interval located immediately above the water table were submitted 
to an approved laboratory for full sui,te CLP TAL and TCL laboratory analysis, 
along with TPH and explosives analysis, in accordance with USEPA Level IV DQOs. 

f---B 

Three subsurface soil samples were taken in August 1996 and submitted for gross 
alpha and gross beta analysis after initial groundwater sampling results 
indicated exceedances of the MCL for gross alpha (15 pCi/R) and exceedances of 
background screening levels for gross beta (10.5 pCi/R). These samples were at 
surface soil locations 39B00901, 39B01001, and 39BOllOl. Surface soil samples 
were also taken at these locations and submitted for the same analyses. 

2.1.5 Groundwater As stated in Paragraph 2.1.4.2 above, five soil borings were 
completed as permanent shallow monitoring wells (OLD-39-OlA through OLD-39-OSA) 
during the initial investigation. In addition, one temporary monitoring well 
(OLD-39-06A) was installed near the northern shoreline of Lake Gear. Following 
monitoring well installation and development, each of the newly-installed wells 
was purged using the low-flow technique. A groundwater sample was then collected 
from each well and submitted for laboratory analysis of TPH, full suite CLP TAL 
and TCL compounds, in accordance with USEPA Level IV DQOs. Groundwater samples 
were also analyzed for gross alpha, gross beta, and laboratory analysis of total 
suspended solids to aid in evaluation of inorganic data. The field data for the 
monitoring well installation and sampling program, including the soil boring 
logs f well construction diagrams, and groundwater sampling forms, are presented 
in Appendix A. 

Several episodes of water-level measurements were also made in the monitoring 
wells to establish the groundwater flow direction and gradient. rrg 
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2.2 RESULTS. Results of the initial-site screening phase at SA 39 are discussed 
below and are summarized in the Technical Memorandum, Site Survey Investigations, 
SAS 39, 40, and 45 (ABB-ES, 1996). 

2.2.1 Geophvsics The results of the geophysical survey identified 11 magnetic 
and electromagnetic anomalies in SA 39 (and 6 anomalies in SA 40). Each of these 
disturbances was further investigated with GPR. These objects were interpreted 
to be located within 4 feet of the surface, and many were later studied during 
the UXO survey completed by the Navy's EOD team. 

A detailed report of the results of the geophysical survey, including the 
location of the geophysical anomalies, is provided in Appendix B, 

2.2.2 UXO Survey The EOD team excavated 8 of the 11 geophysical anomalies 
mapped by Harding Lawson Associates (HLA) personnel. The remaining three 
anomalies were excluded because of their depth or position below the paved 
parking area in the northeast portion of the SA. The EOD team identified an 
additional 19 anomalies, all of which were excavated for inspection. 

The EOD team found no evidence of any buried UXO at SA 39 (nor at SA 40), such 
as would have been indicated by fragmental metal, or ordnance components such as 
fuses, fins, containers, and spent shell casings. The buried material appeared 
to be related to the historical activities at the site, including survey flags, 
metal cans, nuts and bolts, and various bits of scrap metal. Based on these 
findings, the EOD team concluded that further excavation activities to remove any 
objects beneath the parking area, or greater than 4 feet bls, would be 
unnecessary. 

The report submitted by the Navy's EOD team is provided in Appendix C, 

2.2.3 Passive Soil Gas The results of passive soil gas survey indicated the 
presence of aromatic hydrocarbon, volatile halogenated organic, and SVOCs, as 
well as chlorinated hydrocarbon gases in the subsurface. The specific compounds 
belonging to each of these groups were benzene, toluene, ethylbenzene, and 
xylene; tetrachloroethene (PCE); and C,-C, cycloalkanes/alkenes, respectively. 

Aromatic hydrocarbons were mapped throughout the south and southeastern parts of 
SA 39, and there were several detections in the southwestern and southeastern 
corners of the parking area. Each of these areas displayed similar relative 
responses. PCE detections were limited to the southeastern corner of the SAnear 
the waste receptacle loading area. Gases from SVOCs were detected in the :same 
areas as the aromatics, although there was an area of elevated relative response 
in the southeast corner that was not as strong with the aromatics. The comp:Lete 
results of the survey, including figures presenting the contoured relative 
response values for the various compounds detected, are provided in Appendix D. 

2.2.4 Soil Sampling The analytical results of the surface and subsurface soil 
samples collected during the initial phase of site screening were evaluated by 
comparing the concentration of the various compounds detected to screening 
criteria, includingbasewide soil background screening levels, Florida Department 
of Environmental Protection (FDEP) Soil Cleanup Target Levels (SCTLs), and USEPA 
Region III Risk-Based Concentrations (RBCs). The nature and location of the 

NTGESSRS39 

PMW.04.99 2-5 



I 
( ) 

i 
N 

i 

(STUDY AREA 40) 

a 

NAUTILUS STREET 

Study Area 39 

Ease boundary 

Lwb 
3SSOO2 h 

Parking 

i0t 

UNf-10 

Detention pond 

Iii I \ \\ )------------- 

SURfACE SOIL 
8enro(o)pyrens 

CRt%WATER [?,I, 
Sampling dots 4/S 7 96 
PCE a/10 (Oup) 

1 f/21/96 

(PCV0 
15/14 (Oup) 

5/16/97 
8.6 

GROUNDWAKR 
Gross alpho 12.5/10.2 (Dup) 

i I II I I n/ 

SURFACE SOIL 
Arsenic 
Beryllium 

""p,lJ~DWA"R 

I 

SURFACE SOIL 
Benro(o)pyrene 

I III I 
GROUNUWAILR 

Sampling dole 
Gross alpha 
Gross beta 

SCALE: 1 INCH = 200 FEET 

m 
398002 

A 
Surface soil sample location 
ond designation 

DLD-39.OOA Monitoring well location 

& 

and designation 

Groundwater flow 

UNF Unnumbered facility 

DuP Duplicate sample 

(dd micrograms per kilogram 

‘rg,‘;le’ 

milligrams per kilogram 

tlill) 
micrograms per liter 
picocuries per liter 

” ,c,rJ\sIJP,rIc2-* POP-H*8 9-23-91 L 

1 

‘1 .v 

Y 

FIGURE 2-2 ^ 
ANALYTICAL RESULTS, INITIAL SCREENING 

c 

BASE REALIGNMENT AND t-t’ nft”Rf “I”““III 

ENVIRONMFNTAI .CITF .cf ‘REENING REPORT, _..~~ .._.. ~.L...“L “.I_ -r) 

STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

> 

-. 

> 



exceedances of screening criteria are presented on Figure 2-2 and are discussed 

np"l below. A summary of the detections in surface and subsurface soil is presented 
in Appendices E (Summary of Detections) and F (Summary of Analytical Results). 

2.2.4.1 Surface Soil Avariety of organic and inorganic compounds were detected 
in the surface soil samples at concentrations in excess of screening criteria. 

Polynuclear aromatic hydrocarbons (PAHs) that exceeded their respective 
residential SCTLs were benzo(a)pyrene and dibenz(a,h)anthracene, both with an 
SCTL of 100 micrograms per kilogram (pg/kg). Benzo(a)pyrene was detected at a 
concentration of 180 ,ug/kg in 39B00301, at 520 pg/kg in 39B00501, at 200 jLg/kg 
in 39800601, and at 350 pg/kg in 39SOO701. Dibenz(a,h)anthracene was detected 
in 39BO0501 at a concentration of 110 pg/kg, slightly exceeding screening 
criteria. 

Arsenic was detected at concentrations in excess of the background screening 
value (1.0 milligrams per kilogram [mg/kg]) in the following samples: 39BO0201 
(4.7 q/kg) , as well as the duplicate sample collected at the same location; 
39B00201D (4.8 mg/kg); 39B00401 (6.7 mg/kg); 39B00501 (2.3 mg/kg); 39SOO501 (1.5 
mg/kg), as well as the duplicate sample collected at the same location; 39S00501D 
(1.3 mg/kg); and 39300601 (1.1 mg/kg). 

The three surface soil samples submitted for gross alpha and gross beta analysis 
(39800901, 39SO1001, and 39501101) have very low levels ofradiologicalactivity. 
Gross alpha levels range from 0.133 to 0.859 picocuries per gram (pCi/g), and 
gross beta levels range from 0.267 to 1.48 pCi/g. These values are insignificant 
when compared to the standard of 5 pCi/g above background for radium-226 and 
thorium-232 in soil provided in 40 Code of Federal Regulations (CFR) 192, "Health 
and Environmental Protection Standards for Uranium and Thorium Mill Tailings." 

2.2.4.2 Subsurface Soil Several inorganic compounds were detected in subsurface 
soil samples at concentrations in excess of background screening values, but 
there were no exceedances of residential SCTLs or leaching values. 

Organic detections included several PAHs and aromatic hydrocarbons, but tlhere 
were no detections above screening criteria. In sample 39B00502, pentachlorophe- 
no1 was detected at a concentration of 55 J (estimated) pg/kg (Figure 2-2). This 
concentration is much lower than the leaching SCTL of 800 pg/kg. Leachability- 
based SCTL values do not apply in this instance, however, because no organic 
compounds were present in groundwater above FDEP groundwater cleanup target 
levels (GCTLS). 

The three subsurface soil samples submitted for gross alpha and gross beta 
analysis (39B00901, 39B01001, and 39BOllOl) have very low levels of radiological 
activity. Gross alpha levels range from 0.035 to 0.596 pCi/g, and gross beta 
levels range from 0.031 to 0.68 pCi/g. These values- are insignificant when 
compared to the standard of 5 pCi/g above background for radium-226 and thorium- 
232 in soil provided in 40 CFR 192, "Health and Environmental Protection 
Standards for Uranium and Thorium Mill Tailings." 

2.2.5 Groundwater The analytical results of the groundwater samples collected 

f-7 
during the initial phase of site screening were evaluated by comparing the 
concentration of the various compounds detected to basewide background screening 
levels (inorganics only), FDEP GCTLs, and tapwater RBCs. The nature and location 
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of the exceedances are presented on Figure 2-2 and are discussed below. The 
groundwater analytical results from the Phase I investigation are provided in 
Appendices E (Summary of 

Inorganic, organic, and radionuclide exceedances were detected in groundwater 
samples collected during the initial screening phase. Iron was the only 
inorganic compound detected at a concentration in excess of the background 
screening value. It was detected at 39G00201 (well OLD-39-02) at a concentration 
of 1,320 micrograms per liter (pg/R) (compared to the background screening value 
of 1,227 pg/R and a FDEP secondary standard of 300 pg/J). Aluminum was detected 
at a concentration that exceeded the FDEP secondary standard (200 pg/R) but not 
the background screening value (4,067 pg/R) at five locations: 39GOOlOl (well 
OLD-39-01) at1,750 pg/J, 39G00201 (well OLD-39-02) at 1,550 pg/R (the duplicate 
had the same concentration), 39G00301 (well OLD-39-03) at 257 pg/R (the duplicate 
had a concentration of 273 pg/J), 39GOO401 (well OLD-39-04) at 1,160 pg/R, and 
39G00501 (well OLD-39-05) at 360 pg/R. PCE was detected in one groundwater 
sample, 39GOO301 (well OLD-39-03), at a concentration of 8 pg/1 (the duplicate 
sample had a concentration of 10 pg/J), versus a Florida and Federal MCL of 3 
l-%/J * 

Radionuclides were detected in excess of background screening values in three 
samples: 39GOO201, 39600301, and 39600401. Gross alpha was detected in excess 
of its background value (13 pCi/R) in 39G00201 and in its duplicate sample at 
concentrations of 33.3 pCi/a and 38.5 pCi/1, respectively. Gross beta was 
detected in excess of its background screening value (9.5 pCi/R) in 39G00201 and 
in its duplicate at concentrations of 40.6 pCi/B and 39.3 pCi/J?, respectively; 
in 39G00301 and its duplicate sample at concentrations of 12.5 pCi/R and 10.2 
pCi/J, respectively; and in 39600401 at a concentration of 15.8 pCi/R. Although 
background concentrations for gross betawere exceeded, the State of Florida only 
requires additional analysis and total body dose calculations if the gross beta 
particle activity exceeds 50 pCi/J (Chapter 62-550.519, Florida Administrative 
Code). 

Monitoring well OLD-39-02 was resampled in August1996 to confirm the gross alpha 
and beta radioactivity levels. The levels were significantly lower than during 
the initial sampling in April 1996: gross alpha levels were 7.2 pCi/R and 6.3 
pCi/R (field duplicate), while gross beta levels were 10.5 pCi/R and 10.4 pCi/R 
(duplicate). 
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3.0 EVALUATION OF PAHS AND ARSENIC IN SOIL 

F? 

Upon reviewing the initial site screening results, the Orlando Partnering Team 
(OPT) tasked HLA to perform supplemental screening designed to evaluate the 
nature and extent of contamination in the surface soil and groundwater. HLA 
prepared a workplan for this investigation that was submitted to the OPT (AB'B-ES, 
1997b). Specific goals of the supplemental screening were to better define the 
extent of PAH compounds and arsenic in surface soil. The additional soil data 
permitted a focused risk assessment for surface soils to be completed. Another 
goal of the supplemental screening was to better define the PCE detected in 
groundwater (ABB-ES, 1997c). A description of the supplemental field activities 
and results of the surface soil investigation are presented in this chapter. 
Details of the groundwater investigation are presented in Chapter 4.0. 

3.1 FIELD PROGRAM. The objective of the supplemental soil program was to gather 
additional soil analytical data so that a Focused Risk Assessment (FRA) could be 
completed. This required a sampling program in areas of the site not addressed 
during the original screening investigation. Sampling was performed in a manner 
consistent with the guidelines prescribed in the POP for NTC, Orlando (AB:B-ES, 
1997f). The field program is described in detail in a workplan submitted to the 
Navy in March 1997 (ABB-ES, 1997a). 

3.1.1 Immunoassay Screeninp for PA& To allow for representative sample 
collection in the target areas, the original arbitrary grid coordinate system was 
used. Soil samples were collected every 100 feet and were cornposited from a 
depth interval of 0 to 1 foot bls. A total of 48 samples was collected for PAH 
analysis using immunoassay (IA) analytical techniques (Figure 3-l). Testing is 
accomplished by first performing an extraction of the collected sample, then 
mixing the extracted fluid with an enzyme. The enzyme reacts with the PAHs 
present and, when the mixture is exposed to light, displays an optical signature 
that varies inversely with the total PAH concentration. Through"comparison of 
the optical density of standard samples with known PAH concentration to that of 
the test samples, a curve can be generated that correlates optical density to PAH 
concentration. 

3.1.2 PAH and Arsenic Analysis of Confirmation Samples IA analysis allows for 
a rapid, semiquantitative measurement of the total PAH concentration but cannot 
distinguish between PAH compounds present. Accordingly, 11 (approximately 20 
percent) of the samples were selected from a wide range of PAH concentrations and 
submitted to an approved laboratory for analysis of PAlis using USEPA Method 
3510/8270M, in accordance with USEPA Level IV DQOs. These results would provide 
confirmation of the accuracy and precision of the IA procedure and quantify the 
various PAH compounds present. 

The 11 confirmation samples were also analyzed for arsenic using the graphite 
furnace method (USEPA Method 3050-6010) in accordance with USEPA Level IV DQOs. 

3.2 RESULTS. The results of the supplemental soil screening for PAHs and 
arsenic were compared to screening criteria and used to develop an FRA. They are 

#f-J described in detail below. 
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3.2.1 PAHs IA results indicate that there are several extensive areas where the 
PAH concentration in the surface soil is greater than 1,000 ,ug/kg (Figure 3-2). 
The largest area bisects the southeast corner of SA 39 in a southwest to 
northeast orientation. Another area with elevated PAHs was found in surface soil 
in the north-central portion of SA 39. A summary of the total PAH results using 
IA testing for 48 surface soil samples is presented in Appendix G, Table G-l. 
A listing of the laboratory confirmation results is presented in Appendj.x G, 
Table G-2. 

Only 3 of the 11 confirmation samples submitted to the laboratory had PAH 
concentrations in excess of the SCTLs (398039, 398043, and 398060), and all of 
these were attributed to a single PAH compound, benzo(a)pyrene. The maximum 
benzo(a)pyrene detection for the 11 samples was 300 pg/kg in 398043. No PAH 
detections in any of the samples exceeded the industrial SCTLs. The concentra- 
tions of all contaminants that exceed the residential SCTLs are presented on 
Figure 3-3. 

IA results generally compare favorably with the off-site confirmation results, 
with a calculated correlation coefficient of 0.65 (IAvalues expressed as greater 
than 1,000 pg/kg were excluded from the calculation). The favorable comparison 
between IA and laboratory results is more apparent when the total PAH concentra- 
tions are below 200 pg/kg. Concentrations above 200 pg/kg have a relatively high 
variability (scatter), which can be explained by the fact that as more PAH 
contamination is encountered in a sample, the complexity of antibody loading to 
multiple individual PAH receptor sites is much greater. PAH antibodies bind to 
different PAHs with different affinities. 

An alternate evaluation of both screening and confirmatory results is to actually 
relate these results to a "presence/absence" test, since the primary objective 
of the field screening program is to determine whether PAH contamination is 
present at concentrations above screening criteria. The screening criteria used 
for this evaluation is the residential Florida SCTL for benzo(a)pyrene and 
dibenz(a,h)anthracene, which is 100 pg/kg. This screening value was compared to 
the total PAH concentrations, which is conservative, because it represents a 
total PAH concentration. It is unlikely that the PAHs present are only those 
with such low SCTLs. IA results indicating the presence or absence of PAHs at 
concentrations above this screening value are confirmed by the off-site results 
in 14 out of 16 sampling locations (87 percent) (Appendix G, Table G-2). The 
other two locations are a false positive (398051) and a false negative (398059). 

. 
For 16 confirmation samples (11 samples.from'SA'39 and 5 samples from SA 40) , the 
ratio of carcinogenic PAHs to total PAHs is between 15 percent and 59 percent, 
with a mean of 40.9 percent, a standard deviation of 11.1, and lower and upper 
95 percent confidence interval limits of 35,O percent and 46.9 percent, 
respectively. The above sampling statistics'can'.be used to estimate the amount 
of carcinogenic PAH compounds regarded as "risk drivers"- (benzo(a)pyrene and 
dibenz(a,h)anthracene) from the total PAH concentration of a soil sample (as, for 
example, with IA). For example, if a sample had a total PAH concentration of 
1,000 pg/kg, then there is a 95 percent chance that 35 percent to 46.9 percent 
(or 350 to 469 pg/kg) of the sample will be composed of carcinogenic PA.&. The 
complete analytical results are included in the FRA for SAs 39 and 40 (ABB-ES, 
1997e). 
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3.2.2 Arsenic Only 1 of the 11 confirmation samples had an arsenic concentra- 
tion that exceeds the background screening value (398043 at a concentration of 
2.7 mg/kg). Both the frequency and magnitude of the arsenic detections suggest 
that arsenic contamination is not significant in surface soil. 

3.2.3 Focused Risk Assessment The soil analytical data were used to develop an 
FRA for SAs 39 and 40 combined. The FRA was performed to assess whether or not 
the exceedances of SCTLs for PAHs and arsenic pose health risks to individuals 
under the most conservative reuse scenario (i.e., residential). The FRA was 
conducted in a phased approach whereby if the future residential scenario 
resulted in unacceptable risk, then recreational and industrial land-use 
scenarios would be evaluated. The FRA consisted of five tasks: (1) evaluation 
of the data, (2) identification of the chemicals of potential concern, (3) 
exposure assessment, (4) toxicity assessment, and (5) risk characterization. 
Collectively these components were used to estimate the potential magnitude of 
exposure and the risks resulting from the estimated exposure conditions. 

The results of the FRA demonstrated that the potential future Reasonable Maximum 
Exposure (RME) for residential use of SAs 39 and 40 resulted in a slightly 
elevated cancer risk of 1x10-*, which exceeds the cancer risk target established 
by the State of Florida but is within the acceptable risk range established by 
the USEPA. The potential future average residential risk posed by exposure to 
surface soil at SAs 39 and 40 was at an acceptable risk level of 1~10~~. The RME 
residential cancer risk was based on exposure to arsenic and two carcinogenic 
PAHs (benzo(a)pyrene and dibenz(a,h)anthracene), which were‘detected in surface 
soil. The risk range of the two scenarios evaluated (maximum and average risks) 
provides risk managers additional perspective into the risks presented by the SAs 
as a whole. While these conclusions have not been verified for SA 39 alone, it 
is not expected that they would change substantially if SA 40 results were 
extracted to a separate database. 

.f-* 

The FRA also evayuated,the reduction of the risk for exposure to arsenic- or PAR- 
contaminated soil via remedial'ac'tion and its effect on lowering the overall 
surface soil pathway cancer risk estimate. First, remedial goal options (RGOs) 
were identified. The RGOs established for surface soil at SAs 39 and 40 were the 
Florida residential SCTLs for the two *PAHs and' the NTC, Orlando background 
screening concentration for arsenic. 

Based on the RGOs established, the following statements regarding the reduction 
in the predicted cancer risks were made: 

. Remediation of arsenic-contaminated soil to background levels (1 mg/kg) 
would result in a predicted RME residential cancer risk of 2.5~10~~. 
This risk level is greater than the FDEP's acceptable cancer risk 
target of 1X10m6. 

. Remediation of benzo(a)pyrene- and dibenz(a,h)anthracene-contaminated 
soils to the residential Florida SCTLs would result in a predicted RME 
residential cancer risk of 1.6~10~~; this risk level is greater than 
FDEP's acceptable cancer risk target of 1~10~~. 

In summary, the FRA predicted that the presence of arsenic and two carcinogenic 
PAHs in surface soil at SAs 39 and 40 may be presenting an unacceptable cancer 
risk of 1~10~~ based on exposure of a future resident to surface soil. Although 
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remediation of surface soil to RGOs would reduce the total predicted cancer risk, 
the remaining risk upon completion of the remedial action would still present an 
unacceptable predicted cancer risk of 4.1~10~~. 

In order that risk managers gain perspective on the viability of remediating 
surface soil at the SA and the resultant reduction in risk that would be 
achieved, the Navy requested HLA to develop cost estimates for various remedial 
options addressing contaminated surface soil at the SA. The remedial options for 
which cost estimates were developed consisted of a cross-section of potentially 
viable technologies to address contaminated surface soil at the SA and included 
the following: 

. treatment (In Situ Stabilization) 

. containment (Soil Cover/Capping) 

. disposal (Excavation and Off-Site Disposal) 

The cost estimates developed were presented to the OPT in July 1997 and varied 
from approximately $500,000 (treatment) to $1.6 million (disposal)(ABB-ES, 
1997d). At that time, the Navy requested additional information regarding the 
vertical extent of surface soil contamination at the SAs. This is because the 
cost estimates prepared assumed a depth of contamination of 2 feet, whichl, if 
less, would reduce the volume of contamination and, hence, the cost of 
remediation. Accordingly, HLA prepared a sampling and analysis plan for SAs 39 
and 40 to evaluate the vertical distribution of arsenic and PAHs in surface soil. 
This plan was submitted to the Navy on August 27, 1997 (ABB-ES, 1997g). The 
sampling and analysis plan was implemented in September 1997 and the results are 
presented below. 

3.2.4 Vertical Delineation of PAHs and Arsenic As was stated in Subsection 
3.2.3, above, surface soil samples were collected from 14 additional locations 
(398061 through 39SO74, Figure 3-3) in late September 1997 to delineate the 
vertical distribution of PM-Is and arsenic in the upper two feet of soil. Samples 
were collected from the intervals 0 to 0.5 feetbls, 0.5 to 1.0 feetbls, and 1.0 
to 2.0 feet bls at each location. For these sample locations, the chemical boxes 
display 39cXX.X instead of 39SXX.X (Figure 3-3). The values in the chemical boxes 
represent a weighted combined average for the three samples at a location (e.g., 
39SO6101, 39806102, and 39B06101). The concentrations of all contaminants that 
exceed the residential SCTLs are presented on Figure 3-3. 

The most important compounds from a risk perspective during the vertical 
delineation were benzo(a)pyrene and arsenic. Benzo(a)pyrene was detected in 28 
of 34 samples at concentrations of up to 2,800 pg/kg (unweighted), with. an 
average concentration of 438 pg/kg. Arsenic was detected.in 22 of 25 samples at 
concentrations of up to 3.8 mg/kg (unweighted), with an average concentration of 
1.2 mg/kg. Statistically, there were no significant differences between samples 
collected within the three intervals, although'the interval from 0.5 to 1.0 feet 
bls appeared to have slightly higher concentrations of contaminants. The summary 
of detections in surface soil is presented in Table E-l of Appendix E. The 
complete summary of analytical results is presented in Appendix F. 
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4.0 EVALUATION OF PCE IN GROUNDWATER 

Supplemental groundwater screening investigations to evaluate chlorinated 
hydrocarbons (hereinafter referred to as PCE) in groundwater were conducted in 
two phases described below. Phase I began with the installation of several 
shallow monitoring wells aroundmonitoringwell OLD-39-03Awhere PCE was detected 
above its Federal and State MCL during initial screening at SA 39. The results 
of the Phase I investigation showed PCE concentrations in several wells above the 
MCL; therefore, the OPT requested a more extensive sampling program to determine 
the nature and extent of PCE in groundwater. Supplemental work performed in 
response to that request is referred to as Phase II. 

4.1 PHASE I FIELD PROGRAM. The objective of the Phase I field program was to 
confirm the presence of PCE in groundwater at concentrations in excess of the MCL 
as was reported in one groundwater sample from the initial site screening 
investigation. Accordingly, five additional monitoring wells were installed in 
the vicinity of well OLD-39-03A. 

4.1.1 Monitorinp Well Installation and Groundwater Sampling Five new monitoring 
wells were installed during the Phase I investigation (Figure 4-l). Four of the 
wells are shallow wells screened to bracket the water table. These four wells 
were placed 30 feet away from well OLD-39-03A in a cross pattern oriented in the 
direction of groundwater flow: monitoring well OLD-39-09A was installed in the 
downgradient direction, OLD-39-1lA was placed upgradient, and the remaining two 
wells (OLD-39-08A and OLD-39-10A) were placed sidegradient to groundwater flow. 
The four shallow wells were installed with direct push technology (DPT) using the 
TerraProbe%, and they were constructed as microwells. The wells were constructed 
with 3/4-inch-diameter polyvinyl chloride (PVC) riser and O.OlO-inch slotted 
screen. The screened section was prepacked with a 20/30 silica sand filter pack. 
Nine feet of slotted screen was used for each well.. A 2-foot thick layer of 
bentonite was placed above the filter pack as a seal, and the remainder of the 
borehole was filled with grout. The microwells were completed at the surface 
with a concrete pad, bolt-down vault, and locking cap. 

Because PCE can be present in the environment as a dense nonaqueous-phase liquid 
(DNAPL), the fifth monitoring well was constructed as an intermediate well to 
determine if PCE was present at intermediate depths in the vicinity of well OLD- 
39-03A. Prior to installing the fifth monitoring well, soil samples were 
collected with a split-spoon sampler from the surface to the shallowest clay 
layer encountered in the surficial aquifer. The samples indicated the presence 
of a sandy clay layer at a depth of 31 to 34 feet bls. The shallowest clay in 
the Hawthorn Group was encountered at a depth of approximately 80 feet bls.. The 
zone between the two clay layers is composed primarily of silts and sands with 
thin, discontinuous lenses of finer-grainedmaterial. The fifth well, designated 
OLD-39-07B, was placed approximately 10 feet downgradient of well OLD-39-03A and 
was screened immediately above the shallow clay layer. 

All newly installed monitoring wells were developed to remove as many fine soil 
particles as practical. This was accomplishedby pumping groundwater through the 
well screen at varying flow rates to ensure that the sand pack functioned 
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properly. No fewer than three well volumes were removed during development, 
which continued until the turbidity, pH, temperature, and conductivity 
measurements had stabilized. 

Following development and a period of stabilization, the five new wells and OLD- 
39-03A were sampled using the low-flow method. The groundwater samples were 
analyzed for the presence of VOCs using USEPA Method 524.2. All of the field 
data sheets associated with monitoring well installation and sampling during the 
Phase I supplemental work, including the soil boring logs, well construction 
diagrams, and groundwater sampling data sheets, are provided in Appendix A. 

4.1.2 Results Chlorinatedhydrocarbons were detected in the groundwater samples 
collected from OLD-39-03A and each of the five newly installed wells. PCE was 
detected at all six well locations, and trichloroethene (TCE) was detected at one 
of the new wells (OLD-39-OSA, Figure 4-l). The concentration of PCE ranged from 
2 pg/R at the upgradient shallow well location (OLD-39-1lA) to 36 pg/R at the 
shallow downgradient well location (OLD-39-09A), compared with a Florida MC:L of 
3 &3/R. TCE was also detected at a concentration of 2 pg/1 at OLD-39-08A, 
compared with a Florida MCL of 3 pg/R. The results indicate that the PCE,/TCE 
plume extends to a distance of at least 30 feet in all directions,from OLD-39-03A 
and that concentrations increase downgradient from that well. MCL exceedances 
for PCE detected in the sample collected from the intermediate well indicated 
that, at a minimum, the PCE plume extended downward to the top of the shallow 
clay layer. The groundwater analytical results from the Phase I investigation 
are provided in Appendices E (Summary of Detections) and F (Summary of Analytical 
Results). 

4.2 PHASE II FIELD PROGRAM. The objective of the Phase II field program was to 
collect the additional data necessary to define the nature and extent of the PCE 
plume in groundwater. This was to be accomplished through a groundwater 
screeningprogramusing DPT, followedby the installation of permanent monitoring 
well clusters to confirm the screening results. A description of the various 
tasks and results of the Phase I-I supplemental field program is presented below. 

4.2.1 Screening 

4.2.1.1 Cone Penetrometer Testing (CPT) Prior to groundwater collection and 
analysis, CPT was performed to evaluate the lithology so that discrete depth 
intervals could be targeted for groundwater sample collection. Locating lenses 
of finer-grained soil was important because DNAPLs (including PCE) may accumulate 
there. CPT utilizes hydraulics to advance a piezocone, which is a device to 
measure lithologic parameters. Resistance to penetration at the piezocone tip 
and at the outer surface of the sleeve is recorded. Subsurface pore pressure is 
monitored with a pressure transducer. These measurements are recorded by a field 
computer, and the data are compared to empirically derived measurements or 
parameters characteristic of different soil types. Piezocone data provide soil 
classifications consistent with the Unified Soil Classification System (USCS). 

CPT was performed at eight locations during the investigation (Figure 4-2). The 
piezocone was pushed to the top of the Hawthorn Group at seven of the eight 
locations (refusal was encountered at a depth of approximately 25 feet bls at 
location 39CPT07). 
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4.2.1.2 Groundwater Screening The objective of the groundwater screening 
program was to evaluate the general distribution of PCE within the surficial 
aquifer in order to site permanent monitoring wells. 

Samples collected for onsite analysis were analyzed for target VOCs using a gas 
chromatograph (GC) field laboratory. The analytical methods used were based on 
standard USEPA Methods SW-846, 5030 (purge and trap preparation), 8000A (GC 
calibration), and 8010~ (halogenated volatile organics) with modifications for 
field analysis. The specific target compounds were PCE, TCE, 1,l dichloroethene 
(DCE), trans-1,2-DCE, and cis-1,2, -DCE. Samples were analyzed using an SRI-8610 
GC with a carbosieve trap and a Tenax trap. Two detectors, a 10.2-electron-volt 
photoionization detector and a dry electrolytic conductivity detector were used. 

The quality control criteria for the onsite analytical method were established 
to monitor method performance. An initial three-point calibration for 
quantification (low, mid, and high-range concentration) was performed for each 
instrument. Instrument stabilities were monitored every 24 hours with a+ 
calibration standard at the mid-range concentration. The quantification 
performance criterion for operation was the agreement of the check standard with 
the three-point calibration curve to within 30 percent. Field samples were to 
be analyzed only if no more than one compound per detector in the check standard 
exceeded these criteria. If the check standard did not meet this criterion, then 
a second check standard was analyzed. If this second check failed to meet the 
criterion, then a new calibration curve was prepared. The identities of the 
target compounds were based on comparison with the retention times for the 
standards. Retention time windows of plus or minus 3 percent were established, 
based on the most recent calibration curve. In some instances, the peak was so 
broad that a 3 percent retention time window was not adequate and operator 
judgement was applied. 

Periodic method blanks composed of deionized water were analyzed to confirm that 
no target compounds were introduced during sampling handling and analysis. The 
method blank criterion was met if no target compounds were present above the 
reporting limit for the instrument. A surrogate solution containing bromo- 
flourobromine was injected into each sample at a known concentration to determine 
percentage recoveries. The recovery range of 50 to 150 percent was established 
for water samples, and the recovery range of 30 to 170 percent was established 
for soil samples as one of the operating criteria for onsite analysis. 

Shallow Groundwater Screening. Groundwater sample collectionwas completedusing. 
DPT from locations on 50-foot centers. Sample, collection began near OLD-39-03A 
and the sampling grid was extended in- a direction downgradient of groundwater 
flow. Screening extended to within approximat$ly 2'0 feet north of the southern. 
boundary of the base,,where a uti,lity corridor'prevented further sampling.. The, 
sampling grid eventually encompass,ed an area measuring.approximately one acre in 
the southeast corner of- SA 39. To &he east, s~reer&g'exfended approximately 30 
feet east of Grace Hopper Avenue -(Figure 4-2), which is the western portion of 
SA 30. A total of 30 screening points-was' complgted.during the study. 

Shallow (30 feet bls or less) groundwater collection during the early stages of 
the investigation was performed with HLA TerraProbe%. The TerraProbe% system 
utilizes a 2-foot retractable screen for groundwater sample collection. The 
sampler is composed‘of a telescoping assembly containing a 2-foot length of 
stainless steel well screen fitted with an expendable tip. This assembly is 
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hydraulically advanced with a series of rods. The screen was exposed in the 
subsurface by retracting the outer casing of the sample device, allowing natural 
hydrostatic pressure to force groundwater into the sampler. TeflonN tubing was 
then lowered down to the screened interval, and groundwater was purged out using 
a peristaltic pump. 

f-5, I 

TerraProbeM operations were limited to the first six screening locations because 
finer-grained soils were plugging the sampling device. A larger DPT rig was 
utilized to collect the remaining groundwater samples. 

Deep Groundwater Screening. A 25-ton DPT rig was utilized to obtain samples from 
the surficial aquifer. The DPT rig utilized the hydro-trap groundwater sampler, 
which consists of a telescoping assembly containing a l-foot length of stainless 
steel well screen fitted with a cone tip. This assembly is hydraulically 
advanced with a series of rods in the same manner as the piezocone. The screen 
is exposed in the subsurface by retracting the outer casing of the sample device, 
allowing natural hydrostatic pressure to force groundwater into the sample 
collection chamber. The sample collection chamber and screen assembly are then 
lifted to the surface to recover the sample. To collect groundwater from 
multiple discrete intervals, the hole is reoccupied with a decontaminated sample 
collection chamber and screen assembly and the hydro-trap is advanced to the next 
sampling interval. Sample integrity is maintained by using O-rings to form 
watertight seals above and below the sample chamber, preventing cross contamina- 
tion. 

Sample collection was performed at a 5-foot interval beginning at the water table 
to as deep as 80 feet bls, depending on the analytical results and lithology at 
the sample points. In general, samples were collected every 5 feet from 15 to 
35 feet bls, and sampling extended deeper in some areas, as appropriate, 
Approximately 150 groundwater samples were collected for onsite analysis. 
Groundwater samples were analyzed onsite for PCE and two of its daughter 
products, TCE and cis-1,2-DCE). Twenty percent of the samples were submitted to 
an off-site laboratory for confirmatory analysis. Off-site samples were analyzed 
for VOCs using USEPA Method 521c.2. 

4.2.1.3 Soil Screening Soil screening was performed during the Phase II 
investigation to determine the presence of VOCs. Results of the groundwater 
screening investigation were used to target likely source area(s) for the release 
of PCE into the subsurface. Because the highest concentrations at the water 
table were detected in the vicinity of screening points 394001 and monitoring 
well OLD-39-03A, soil screening began there. Soil samples were collected at a 
2-foot interval from the surface to the water table (approximately 12 feet bls). 
Ten borings (39BO07 through 39B016) were placed along a grid with a 20-foot 
spacing in that area (Figure 4-3). The samples were collected with a stainless 
steel hand auger, scanned for organic vapors using a flame ionization detector 
(FID) , and placed in sample jars. All of the soil samples were analyzed onsite 
for the same target compounds as the groundwater. Twenty percent of the samples 
were submitted to an off-site laboratory for confirmation analysis using USEPA 
Method 8010. No positive FID readings were noted during any of the soil 
sampling, so all confirmation samples were collected at the interval just above 
the water table. 
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4.2.1.4 Results 

m. The data generated during the CPT survey indicate that the upper 30 feet 
of the shallow aquifer is composed of silt and sand-sized particles with limited 
percentages of clay and organic matter. In the east-central part of the 
investigation near Building 137, ahardpan layer of undetermined thickness exists 
at a depth of approximately 25 feet bls. The hardpan layer is composed of sandy 
clay and was identified during the first phase of supplemental screening. This 
layer was found'throughout the investigation area. The upper surface of the clay 
slopes south and westward from the north and east sides of the investigation 
area. The clay layer thins across the area from a maximum thickness of over 3 
feet in the northwest corner to less than 1 foot in the southeast corner. The 
thinning of the clay is accompanied by an increase in the percentage of sand 
within the unit. In the far southeast corner the unit grades to a clayey sand. 

The material beneath the sandy clay is comparable to the upper part of the 
subsurface with a preponderance of sand and silt. This holds true to a depth 
of approximately 80 feet bls, where the shallowest clay within the Hawthorn Group 
was encountered. Physical data gathered during the CPT survey are presented in 
Appendix H. 

Groundwater Screening Results from DPT Samples. The only chlorinatedhydrocarbon 
compounds detected during screening were PCE and TCE. PCE was detected at more 
locations and at significantly higher concentrations than TCE throughout the area 
of concern. TCE was only detected in 5 of the 158 samples analyzed onsite, at 
a maximum concentration 2.2 pg/R. PCE concentrations exceeded 50 pg/R in 19 
samples. A listing of the detections at the 30 screening points is presented in 
Appendix I, Table I-l, and the onsite analytical screening results of the onsite 
mobile field laboratory are provided in Appendix I, Table I-2. 

The screening results define the general horizontal and vertical limits of the 
PCE plume. The geometry of the plume was measured at three key depth intervals: 
15 to 17 feet bls, 28 to 30 feet bls, and 35 to 37 feet bls. 

At 15 to 17 feet bls (approximately 3 to 4 feet below the water table), PCE 
detections extend from approximately 50 feet upgradient of the original hot well 
(OLD-39-03A) to a distance of approximately 200 feet downgradient from that 
point. At this interval, the plume is elliptical in plan view, and the long axis 
is oriented with the direction of groundwater flow (Figure 4-4). The maximum 
total PCE concentration at, 15 to 17 feet bls was 38 pg/R at screening point 
394001, located 50 feet downgradient from OLD-39-03A. PCE was not detected at 
screening points placed along the southernpropertyline (394010, 394012, 394016, 
and 394020) suggesting that the‘ shallow portion of the plume does not exit base 
property. 

.-\ 

The highest PCE concentrations were detected in samples collected from the 28- 
to 30-foot interval. At screening point 394014, a total PCE concentration of 234 
/lg/I was detected at that interval, The plume at that interval is larger, 
extending from screening point 394003 to at least as far downgradient as 394022 
(Figure 4-5). The absence of any PCE detections at screening points 394001, 
394008, 394030, 394011, 39QO25, and 394029 defines the western and northern 
limits of the plume, The data fail to completely define the southern and eastern 
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limits of the plume. Samples collected from the 28- to 30-foot bls interval at 
the three screening points placed near the southern property line (394012, 
394016, and 39Q022) all had PCE concentrations exceeding regulatory criteria (116 
pg/R, 146 pg/R, and 183 pg/R, respectively). 

The 35- to 37-foot interval is immediately below the clay layer (Figure 4-6). 
At that interval, the PCE plume is limited to the southeast corner of the site, 
below the area where the clay layer has higher sand content. The samples 
collected at screening points 394016, 394019, 394020, and 394022 were the only 
points with PCE detections. The PCE concentrations measured at those locations 
were 18 pg/R, 6.2 pg/R, 22 pg/J, and 22 pg/R, respectively. Samples were not 
collected deeper than 25 feet bls east of screening point 394022 because of 
refusal caused by the hardpan. Data gaps exist along the east and south sides 
of the plume at this interval and deeper. 

Below 37 feet bls, the only PCE detections were at screening points 394020 and 
394022. At 394020, the PCE concentration detected at 40 to 41 feet was 228 pg/R. 

At 394022, the highest PCE concentration detected below 37 feet was at the 50- 
to 51-foot interval (46 pg/B). No PCE was detected at 394022 at 70 to 71 feet 
bls. 

Figure 4-7 presents a cross-section profile drawn through the long axis of the 
PCE plume along a line oriented parallel to groundwater flow. The cross section 
was constructed using results of the CPT survey and the onsite analytical data 
collected at screening points 394003, 394001, 394002, 394004, and 394022. As can 
be seen, the only affected groundwater at the water table was at screening point 
394001. Downgradient from that point, the highest PCE concentrations were 
located along the upper surface of the sandy clay layer. PCE was not detected 
beneath the clay in the upgradient portion of the plume. In the downgradient 
portion of the plume where the clay thins and is coarser grained, the plume has 
apparently migrated through the clay in the vicinity of screening point 39Q022. 
The PCE plume extends to a depth of at least 60 feet bls at that location. 

Twelve of the screening samples were submitted to an off-site laboratory for 
confirmation of the field screening results. Results from the off,-site 
groundwater confirmation samples are provided in Appendices E (Summary of 
Detections) and F (Summary of Analytical Results). Results compare reasonable 
well, especially in samples with higher PCE concentrations. For example, in 
samples 39401404 and 39402006 where field screening results indicated PCE 
concentrations ranging from 228 to 243 pg/R, the off-site laboratory reported 
values for both samples of 260 pg/k?. At lower concentrations of PCE, the off- 
site laboratory reported PCE concentrations ranging from 7 to 50 percent of the 
onsite field laboratory values. 

Soil Screening. There were no detections of the PCE in the soil samples analyzed 
onsite with the field laboratory or in the confirmation samples analyzed off- 
site. The onsite laboratory soil analytical screening results are presented in 
Appendix I. The off-site confirmation analytical results are provided in 
Appendices E (Summary of Detections) and F (Summary of Analytical Results). 
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4.2.2 Confirmation While the first objective for the second phase of this 
investigation was to map the PCE plume using DPT to screen a large number of 
groundwater samples, a second objective was to confirm those screening results. 
Accordingly, 15 new monitoring wells were installed during the investigation and 
were incorporated with 3 existing wells from earlier studies to form a network 
of 6 well clusters. Each cluster included a shallow well screened to bracket the 
water table, an intermediate well screened immediately above the shallow clay, 
and a deep well screened below the shallow clay. At each cluster the shallow 
well was placed upgradient of the intermediate and deep wells. The shallow wells 
were given an "A" designation, the intermediate wells a "B" designation, and the 
deep wells a "C" designation. The rationale and details of the monitoring well 
program are described below. 

4.2.2.1 Monitoring Well Placement and Construction New monitoring wells OLD-39- 
12A, OLD-39-13B, and OLD-39-14C comprise a well cluster located approximately 50 
feet upgradient from screening point 394003 (Figure 4-8). This cluster was 
placed upgradient of the trailing edge of the plume. 

New monitoring well OLD-39-26C was combined with existing wells OLD-39-O3A and 
OLD-39-07B to form a cluster located in the area with the highest PCE concentra- 
tions near the water table. 

Newwells OLD-39-15B and OLD-39-16C were combined with existing shallow well OLD- 
39-04A to form a cluster designed to verify the eastern limits of the plume. 

New monitoring wells OLD-39-23A, OLD-39-24B, and OLD-39-25C were located at 
screening point 394030 and were designed to verify the western limits of the 
plume. 

New wells OLD-39-20A, OLD-39-21B, and OLD-39-22C were designed to verify the 
highest PCE concentrations detected along the upper surface of the shallow clay 
and to verify the lateral limits of the plume at the water table. These wells 
were intended to be located approximately 30 feet northwest, but surface and 
subsurface obstructions forced-the move to their eventual location. 

The last cluster included newwells OLD-39-17A, OLD-39-18B, andOLD-39-19C. This 
cluster was placed at screening point 394022 and was designed to verify the 
highest PCE concentrations detected. below the shallow clay layer during 
screening. The shallow well would also serve to verify the general location of 
the leading edge of the plume. 

All of the shallow and intermediate wells were installed using 6-l/4-inch inside 
diameter hollow stem augers. The wells are constructed of 2-inch, Schedule 40, 
flush-jointed, threaded, PVC screen and riser. The wells are constructed with 
O.OlO-inch screen. The shallow wells were constructed with 10 feet of screen, 
and the intermediate wells were constructed with 5 feet of screen. 

The deep monitoring wells were constructed with an outer 6-inch-diameter PVC 
surface casing set into the shallow clay layer to minimize the potential for 
cross contamination during well construction. The construction details for all 
monitoring wells installed at SA 39 are presented in Appendix A, Table A-l. 
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The newly installed monitoring wells were developed to ensure proper setup of the 
filter pack. This was accomplished by pumping water from the well at varying 
rates to remove fine soil particles and to improve hydraulic connection with the 
surrounding aquifer. A minimum of three well volumes was purged from the 
wells,and purging continued until the turbidity was reduced as much as possible 
and the field measurements of turbidity, pH, temperature, and conductivity had 
stabilized. 

Standard penetration testing (SPT) was performed at each monitoring well cluster 
to aid in the well design. Samples were collected continuously from the surface 
to the base of the surficial aquifer using a 2-foot-long, l-l/2-diameter split- 
spoon sampler. Samples were classified using the USCS and screened with an FID. 
SPT results were combined with results of the CPT survey to construct a 
lithologic profile of the site. 

4.2.2.2 Groundwater Sampling A groundwater sample was collected from each of 
18 monitoring wells in 6 well clusters. Prior to sample collection, the wells 
were purged to ensure that groundwater representative of the surrounding aquifer 
was present in the well. The wells were purged using the low-flow method to 
minimize volatilization. Aminimum of three well.volumes was purged, and purging 
continued until the turbidity was reduced as much as possible and the field 
measurements of turbidity, pH, temperature, and conductivity stabilized. The 
collected samples were submitted to an off-site laboratory and analyzed for the 
presence of VOCs using USEPA Method 524.2. 

Sampling for naturalattenuationparameters was incorporated into the groundwater 
sampling program to provide a screening level assessment of natural attenuation 
as a remedial option for the chlorinated solvent contamination in,the groundwater 
at SA 39. USEPA, Region IV (USEPA, 1997) recognizes that natural attenuation 
processes due to advection, adsorption, biological degradation, dispersion, and 
volatilization can effectively reduce contaminants to levels that are protective 
of human health and environment. 

All of the 18 monitoring wells were sampled for most of the parameters listed in 
the draft Region IV guidance document, utilizing both field and laboratory 
methods. Field kits (obtained from the Hach Company) were utilized to measure 
total alkalinity, carbon dioxide, chloride, dissolved iron, dissolved iron (II), 
dissolved oxygen, and hydrogen sulfide. Oxidation-reduction potential, 
temperature, and pH were measured using field-based instruments. Groundwater 
samples were sent to an off-site laboratory for analysis of VOCs, ethane, ethene, 
methane, nitrate, nitrite, sulfate, sulfide, and total organic carbon. 

Field data sheets associated with monitoring well installation and sampling 
during the Phase II supplemental work, including the soil boring logs, well 
construction diagrams, and the groundwater sampling data sheets, are provided in 
Appendix A. 

4.2.2.3 Surface Water and Sediment Sampling Surface water and sediment samples 
were collected from four locations in Lake Gear (Figure 4-8) to evaluate the 
presence of PCE. Three surface water samples (38WOOl through 39WOO3) were 
collected along the shoreline of Lake Gear where the water depth was 3 feet, 
whereas sample 398004 was collected in approximately 10 feet of water. Surface 
water samples were collected at the midpoint between the water surface and the 
lake bottom. Prior to sample collection, the temperature, conductivity,. pH, and 
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turbidity of the water were measured and recorded. Sediment samples (39DOOl to 
004) were collected with stainless steel hand augers. Surface water and sediment 
samples were submitted to an off-site laboratory for analysis of VOCs as with 
groundwater and soil by USEPA Methods 524.2 and 8010, respectively. 

4.2.2.4 Hydraulic Conductivity Testing In situ hydraulic conductivity tests 
were performed on selected monitoring wells installed during this investigation. 
Tests were performed at one shallow well (OLD-39-23A), two intermediate wells 
(OLD-39-21B and OLD-39-24B), and three deep wells (OLD-39-16C, OLD-39-22C, and 
OLD-39-25C). Additional shallow wells would have been tested, but the water 
table was near the lowest point in the yearly cycle, and, consequently, the w.ater 
level was not high enough in other shallow wells to properly conduct the tests. 

Before each test, a static water-level measurement was recorded after the well 
had equilibrated. A pressure transducer rated at 10 pounds per square inch was 
placed in the monitoring well to measure changes in water level during the test. 
The slug was then lowered into the well. After equilibrium was reached, the slug 
was removed swiftly from the well, and the rising head portion of the test was 
begun. The well was allowed to recover to 90 percent of static water, level 
before the test was stopped. 

Data were processed in the AqtesolvY software program using the method of Bouwer 
and Rice (1976). For the well where the top of the screen was above the water 
table, the plot was analyzed using the double straight line method (Bouwer, 1989) 
to account for filter pack drainage. 

4.2.2.5 Results The results of the supplemental groundwater screening 
investigation are presented below. 

Groundwater Off-site Laboratory Analvtical Results. Groundwater analytical 
results from the monitoring well program confirm the nature and extent of the PCE 
plume, as described above in Paragraph 4.2.1.4. PCE detections were noted at 
concentrations in excess of screening criteria at 8 of the 18 monitoring well 
locations. 

Samples collected from the upgradient monitoring well cluster (OLD-39-12A, OLD- 
39-13B, and OLD-39-14C) showed no PCE detections (Figure 4-9). At the cluster 
located in the middle of the PCE plume, PCE was detected in shallow monitoring 
well OLD-39-03A at a concentration of 8.6 pg/1, while intermediate-well OLD-39- 
07B had PCE at a concentration of 11 pg/R and TCE at a concentration of 0.23 J 
(estimated) pg/R. There were no detections of VOCs in deep monitoring.well OLD- 
39-26C. 

Samples collected from the cluster installed to confirm the western limits of the 
plume (OLD-39-23A, OLD-39-24B, and OLD-39-25C) had no detections. Samples 
collected from the well cluster along the east side of the plume (OLD-39-04A, 
OLD-39-15B, and OLD-39-16C) showed no detections in the shallow well, but did 
have concentrations of volatiles in the intermediate and deep wells. PCE and TCE 
were detected in intermediate well (OLD-39-15B) at concentrations of 1.6 pg/R,and 
o-21 /G/J, respectively. PCE and TCE were detected in deep well OLD-39-16C at 
concentrations of 12 pg/R and 0.65 pg/R, respectively. The only detections in 
samples collected from the cluster installed along the southern boundary of the 
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plume (OLD-39-20A, OLD-39-21B, and OLD-39-22C) were in the intermediate well 

!f-Y 
where PCE and TCE were detected at concentrations of 1.3 pg/R and 0.44 pg/R, 
respectively. 

At the cluster installed in the area where the screening data had the highest PCE 
concentrations beneath the shallow clay, the sample collected from the shallow 
well (OLD-39-17A) had a PCE concentration of 2 pg/R. The sample collected from 
the intermediate well (OLD-39-18B) had PCE and TCE concentrations of 9.3 /lg,/a and 
0.47 pg/R, respectively. The sample collected from the deep well (OLD-39-19C) 
had PCE and TCE concentrations of 27 pg/1 and 0.64 pg/R, respectively. This 
sample also contained several other VOCs at concentrations below screening 
criteria, including1,2,4-trimethylbenzene at1.9 pg/R and1,3,5-trimethylbenzene 
at 1.9 pg/R. 

The groundwater analytical results from the Phase II investigation are provided 
in Appendices E (Summary of Detections) and F (Summary of Analytical Results). 

Where comparative data exist, the DPT sampling results (field laboratory) compare 
favorably with the analytical data from monitoring wells (off-site CLP 
laboratory) (Table 4-l). There are 16 samples from which one may draw a direct 
comparison; i.e., samples were obtained from a similar depth interval and were 
collocated within 15 feet of each other. Nine of the 16 sample pairs reported 
nondetections or trace concentrations of PCE. Two monitoring wells (OLD-39-18B 
and -19C) had PCE concentrations of 9.3 and 27 pg/R, versus field labor$atory 
concentrations of 11 and 26 pg/R in DPT samples 39402203 and 39QO:2207, 
respectively. In addition, monitoring well OLD-39-03A had a PCE concentration 
of 8.6 pg/R, versus a concentration of 38 pg/R in DPT sample 39QOOlOl. There 
were also two samples with poor correlation: well OLD-39-07B reported a PCE 
concentration of 11 pg/R, versus a nondetection of PCE in DPT sample 39400104, 
and well OLD-39-21B reported a PCE concentration of 1.3 pg/R versus 66 pg,/1 of 
PCE in DPT sample 39401203. 

The differences in PCE concentrations measured in samples collected with DPT and 
monitoring wells screened at comparable intervals are probably attributable to 
the differences in the length of the sampling interval: the DPT samples were 
collected from a l-foot-thick interval whereas monitoring well samples were 
obtained from a screened interval of either 5 or 10 feet. In this study, the 
correlation is sufficient to conclude that the analytical results support the 
plume geometry depicted on Figures 4-4 through 4-7. As with any sampling 
program, data gaps exist with the monitoring well results because of the limited 
number of monitoring wells installed. 

Soil Onsite Field Screening and Off-Site Laboratory Analysis. Surface and 
subsurface samples were located above the highest PCE concentrations at the water 
table surface. Ten soil borings were hand-augered at these locations, and 
samples were collected representing each 2-foot interval between the surface and 
the water table. All samples were analyzed for VOCs with an onsite GC, and 20 
percent of the samples were sent off-site for confirmation. There were no 
detections of PCE in surface or subsurface soil samples for either onsite or off- 
site laboratory analysis. 

Natural Attenuation SamplinP and Analysis. Analytical results for the various 
natural attenuation parameters are presented in Appendix J, Table J-l. 
Preliminary screening scores were calculated using a point system presented in 
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Table 4-l 
Comparison of Groundwater Analytical Results 

DPT (Onsite Field Laboratory) versus Monitoring Well 
(Off-Site CLP Laboratory) 

Monitoring 
Well ID 

OLD-39-03A 

OLD-39-07B 

OLD-39-26C 

Screened 
interval 
(ft bls) 

6to 16 

27 to 32 

35 to 40 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

PCE Concentration Nearest OPT 

(419/e) Screening 
(CLP laboratory) Point’ 

8.6 39QOOlOl 

11 39Q00104 

co.5 39cKIo105 

OPT Sampling 
Interval2 
(it bls) 

15 to 17 

30 to 32 

36 to 37 

PCE Concentration 

tile) 
(field laboratory) 

38.0 

<2 

<2 

OLD39-12A 6to 16 CO.5 39Qoo301 20 to 22 2.0 

OLD-34138 23 to 28 co.5 39Qoo302 25 to 27 <2 

OLD-3914C 35 to 40 <0.5 NA3 

OLD-39-04A 5to 15 co.5 39002701 15 to 16 <2 

OLD-39-l 6B 19 to 24 1.6 39Qo2702 20 to 21 4.2 

OLD-39-l 6C 35 to 40 12 NA3 

OLD-39-17A 6to16 

OLD-3918B 23 to 28 

OLD-39-19C 45 to 50 

0.78/0.89 (Dup) 

9.3 

27 

39Qo2201 15 to 16 <2 

39Qo2203 25 to 26 11 

39Qo22w 45 to 46 26 

OLD-39-20A 

OLD-39-21 B 

OLD-39-22C 

6to 16 

23 to 28 

35to40 

co.5 

1.3 

0445/0.46J (Dup) 

39Qo1201 15 to 16 <2 

39Q01203 25 to 26 66 

39(101205 35 to 36 <2 

OLD-39-23A 6to 16 co.5 39Qo3001 15 to 16 <2 

OLD-39-24B 23 to 28 co.5 39QO3003 25 to 26 <2 

OLD-39-25c 35 to 40 co.5 39Q03005 35 to 36 <2 

’ Monitoring well clusters were installed within 5 feet of the screening point listed except for the OLD-392OA/OLD-39 
21 B/OLD-39-22C and OLD-3Q-23A/OLD-39-24B/OLD-39-25C clusters, which were placed approximately 15 feet from 

the nearest screening point. 
’ OPT sampling interval shown is that interval which best corresponds to the screened interval of the cited monitoring well. 
In each instance the DPT sampling interval is situated within the screen’s depth interval. 
’ NA indicates that there was no OPT sampling interval which corresponded with the monitoring well’s screened interval. 

Notes: DPT = direct-push technology. 
CLP = Contract Laboratory program. 
ID = identifier. 

‘ft his = feet below land surface. 
PCE = tetrachloroethene. 
fig/O = micrograms per liter. 
< = less than. 
NA = not applicable. 
__ = not available. 
Dup = Duplicate sample. 
J = estimated value. 

K---a 

r--x 
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the Draft Region IV Approach to Natural Attenuation of Chlorinated Solvents 
b"*l (USEPA, 1997) and are presented in Table J-2 (Appendix J). 

Existing data appear to show that natural attenuation resulting from biological 
degradation is currently not a significant factor for this site, with screening 
scores for all wells ranging from 4 to 14 (versus a USEPA guidance value of 20 
or greater), indicating inadequate to limited evidence that biological 
degradation is occurring. Limited biodegradation of PCE is further evidenced by 
the absence of degradation products (e.g., TCE, cis-DCE, and vinyl chloride) in 
any of the wells sampled. Total organic carbon in the groundwater appears to be 
a major limiting factor with low concentrations ranging from 1 to 20 milligrams 
per liter. Both the dissolved oxygen and the oxidation-reduction potential 
measurements show that the groundwater is currently aerobic, indicating that 
reductive dechlorination of PCE is limited. 

Surface Water and Sediment Analytical Results. Samples collected at surface 
water and sediment locations in Lake Gear had no PCE detections (Figure 4-9). 
These results are consistent with the analytical results of shallow monito,ring 
well samples collected from the three monitoring well clusters along the nortlhern 
shoreline of Lake Gear. However, samples collected from the intermediate well 
OLD-39-18B and the deep well OLD-39-19C reported PCE concentrations of 9.3 and 
27 i.lg/R. 

The surface water and sediment analytical results from the Phase II investigation 
are provided in Appendix F (Summary of Analytical Results). 

Groundwater Flow Rate and Plume Migration. Data collected from the monitoring 
) well network were utilized to determine the groundwater flow rate within the 

surficial aquifer in the area of the PCE plume. These data included results IErom 
hydraulic conductivity testing (discussed in Paragraph 4.2.2.4, above) andwater- 
level elevations at each well. The water-level data (Appendix A, Table A-2) were 
used to calculate the horizontal gradient of the water table and the vertical 
potential (Appendix A, Table A-3) between the shallow and deeper portions of the 
surficial aquifer. The water-level data collected on July 25, 1997, are 
presented on Figures 4-10 through 4-12 as groundwater elevation contours for the 
shallow (i.e., water table), intermediate (up to 19 to 30 feetbls), and deep (35 
to 50 feet bls) portions of the surficial aquifer, respectively. The horizontal 
gradient was then combinedwith the conductivity results to calculate the average 
linear velocity (or seepage velocity) using the following formula: 

V= Ki/p (1) 

where: V = groundwater flow velocity (feet per day), 
K- hydraulic conductivity (feet per day), 
i = hydraulic gradient (feet per foot), and 
p = effective porosity (unitless, assumed at 0.30). 

Hydraulic conductivity values ranging from.2.3 feet per day to 5.8 feet per day 
were calculated based on the slug test results (Appendix K). An average 
conductivity value of 4.1 feet per day was determined for six wells tested. The 
average value was combined with the measured water table gradient (0.0025 foot 
per foot, or 0.25 foot per 100 feet) to calculate groundwater flow rates across 
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the site. Velocities ranging from 0.019 foot per day to 0.048 foot per day were 

bt@-? calculated for the six wells tested with an overall site average of 0.034 foot 
per day. This translates into an average linear velocity of approximately 12 to 
13 feet per year. 

Given the measured thickness of the surficial aquifer of approximately 80 feet 
as determined from the CPT survey results, a transmissivity value of 330 square 
feet per day was calculated. The permeability test semilog plots are provided 
in Appendix K. 

If one combines the measured groundwater flow characteristics with the current 
configuration of the PCE plume, it is possible to deduce the general migration 
history for the plume. Since the area around monitoring well cluster OLD-39- 
03A/OLD-39-07B/OLD-39-26C was the area with the highest VOC concentrations at the 
water table surface, it is assumed to be the source area. This assumptio'n is 
supported by the passive soil gas results during the initial phase of screening. 
The absence of any detections in the soil samples collected in this area suggests 
that the source(s), if still present, is of limited extent. However, the source 
may be continuing to produce vapors in the soil, as evidenced by the soil gas 
results, and may contribute to the groundwater plume through rainwater 
infiltration. 

Another possible scenario is that the original source is no longer present due 
to dissolution and volatilization. PCE may have partitioned out of groundwater 
and onto organic carbon in saturated soil when groundwater concentrations were 
higher. At present, these VOCs may be slowly dissolving back into groundwater. 

Another alternative is that the source is gone and all that remains of the plume 
is the low parts per billion PCE contamination defined by the monitoring 'well 
clusters. 

If one assumes a source location as described above and an annual average 
horizontal groundwater flow rate of 12.4 feet, then the initial release of 
contaminants would most probably have occurred on the order of 20 years ago. 
This calculation does not take retardation into account, which could slow the 
flow rate by a factor of two or more. The contaminants would have migrated 
downward through the vadose zone and shallow portion of the aquifer, aided by 
slightly downward vertical potential until encountering the shallow sandy clay 
layer. Aided by the morphology and orientation of the upper surface of the clay 
unit and the direction of groundwater flow, the PCE plume migrated along the 
surface of the clay until it reached the area where the percentage of sand in the 
unit increases (in the vicinity of screening points 394020 and 394022). At that 
point, the contaminant plume would be permitted to migrate deeper, again along 
slightly downward vertical flow potential. 
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5.0 STUDY AREA 39, CONCLUSIONS AND RECOMMENDATIONS 

P 

5.1 CONCLUSIONS. The soil and groundwater at SA 39 have been variably impacted 
by previous activities at the site. A summary by medium is presented below. 

5.1.1 Soil The screening investigation results indicate that PAHs are present 
in the surface soil at concentrations greater than 1,000 pg/kg. Arsenic was also 
detected at concentrations exceeding its residential screening value. The 
results of the FRA conducted for this medium demonstrated that the pote,ntial 
future RME for residents exposed to surface soils at SAs 39 (and 40) were at a 
risk level of 1x10e5, which slightly exceeds the cancer risk target established 
by the State of Florida, but which is within the target risk range established 
by the USEPA. The FRA also concluded that the potential future average 
residential risk posed by exposure to surface soil was at an acceptable cancer 
risk level of 1~10~~. 

The cancer risk range, 1x10-' to 1x10b6, presented by these scenarios presents 
information for the risk manager to use as perspective into the risks presented 
by the site as a whole. The risk manager should consider the risk reduction 
achieved by cleanup of arsenic and/or PAHs in surface soil. The reduction of 
arsenic to the RGO or the established NTC, Orlando background screening 
concentration of 1 mg/kg would result in a RME residential risk of 2.5x10W6. 
Furthermore, remediation of PARS to the RGO or the residential Florida SCTLwould 
result in a risk level of 1.6~10~~. The combined cancer risk of these compounds 
following remediation to RGOs is 4.1~10~~. Thus, a risk reduction from 1~10'~ to 
4.1~10~~ achieved through remediation would result in associated remediation 
costs ranging from approximately $500,000 and $1.6 million (ABB-ES, 1997d). 

There has been a recent change in the projected reuse of this parcel from mixed 
office and residential to nonresidential. Under a nonresidential reuse scenario, 
concentrations of arsenic and PAHs in surface soil meet screening criteria. 
However, institutional controls in the form of land use restrictions woul.d be 
necessary to protect future users. 

5.1.2 Groundwater The results of the supplemental groundwater screening 
investigation indicated that dissolved PCE is present within the surficial 
aquifer at concentrations that exceed State and Federal MCLs. The elliptically 
shaped plume currently occupies an area extending from the solid waste receptacle 
storage area to immediately north of Lake Gear. Contaminants in the upgradient 
part of the plume are concentrated along the upper surface of a sandy clay I.ayer 
approximately 30 feet bls. Further downgradient, the clay is thinner and coarser. 
grained, and the plume.has mfgrated d0wnwar.d to a.depth of up to approximately 
60. feet bls. The plume is not well-defined in the.downgradient portion due to 
the presence of a utility corridor near .the northern shoreline. of Lake Gear. 

. / ," '.., ,. :,,,'.',y _ . . ,1 - .,, ::' : '.\ 
,.'.,.. ..-.:., ., _' 

Although data are limited, the. downward .vertical potential 'suggests that 
dissolved PCE may be migrating to deeper portions of the surficial aquifer. 
Downward vertical potential should disappear and~become upward in the vicinity 
of Lake Gear. Screening data from DPT indicate that the leading edge of the 
plume is currently within approximately 50 feet of the northern shoreline of Lake 
Gear, although surface water and sediment samples indicate that the plume has not 
reached Lake Gear at detectable concentrations. The absence of any appreciable 
PCE daughter products indicates that PCE is not degrading at a significant rate, 
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although other factors such as advection, adsorption, dispersion, andvolatiliza- 
tion may be effective components of natural attenuation. 

5.1.3 Site Conceptual Model The results of the supplemental groundwater 
screening investigation were used to develop a site conceptual model (SCM). The 
SCM is a framework within which the source area, release mechanism(s), and 
environmental pathways of potential concern are identified. The model is based 
upon our current understanding of the various environmental media and pathways. 
The model also serves as a framework for conceptualizing applicable remedial 
technologies and focusing activities toward an appropriate solution. 

The source area is defined as the area where the release(s) of contaminants is 
suspected to have occurred. A contaminant release mechanism is a process that 
results in migration of a contaminant from a source area into the immediate 
environment, such as spills or leaks from a storage container. Once in the 
environment, contaminants can be transferred between media and transported away 
from the source and/or site. 

The SCM developed for SA 39 is depicted on Figure 5-l. The source area is 
suspected to be the vicinity of the, grounds maintenance storage yard and the 
waste receptacle loading ramps. The contaminant source release(s) mechanism is 
suspected to be occasional (or perhaps a single), low volume surface spills. The 
potential release pathway for contaminant migration is seepage into the 
subsurface through the soil and into the groundwater. Contaminants migrated 
along the pathway of groundwater flow, which is assumed to be primarily 
horizontal, until encountering a lens of sandy clay located at approximately 30 
feet bls. Upon reaching the clay, the contaminants have migrated southeastward 
in the direction of groundwater flow toward Lake Gear. Near Lake Gear, the clay 
lens pinches out, thus allowing the contaminants to migrate downward to 
approximately 60 feet bls. 

The downward component of vertical flow probably disappears and becomes slightly 
upward as groundwater approaches the northern shoreline of Lake Gear. The 
horizontal flow component is likely many times larger than any vertical (downward 
or upward) flow component. The only potential future exposure pathways of the 
chlorinated solvents are ingestion and inhalation of volatiles while showering. 

5.2 RECOMMENDATIONS. The results of the screening investigation warrant a 
reclassification of SA 39 from ?/Gray to 6/Red. Recommendations for the surface 
soil and groundwater at SA 39 are listed in the subsections below. 

5.2.1 Soil Because of the recent change in reuse for this parcel from mixed 
office and residential to nonresidential, HLA recommends no further action for 
this medium. However, HLA recommends that institutional controls restricting 
this parcel to nonresidential use be implemented prior to transfer. These 
recommendations are consistent with the findings of the FRA (ABB-ES, 1997e). 

5.2.2 Groundwater Due to PCE concentrations in groundwater that exceed State 
and Federal MC&,' 'HLk ‘recommends that a risk analysis for groundwater be 
completed that would include data from all wells in the vicinity of the PCE 
plume. At the same time, an evaluation of remedial options and a cost benefit 
analysis should be completed. 
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Seven monitoring wells at SA 39 were destroyed by the City of Orlando during 
recent utility construction activities along the south property line of the Main 
Base. The location and identifier of the destroyed wells are shown in Figure 
5-2. HLA recommends that these wells be abandoned in accordance with applicable 
regulatory guidelines (if they can be located) and replaced so that they may be 
utilized in the groundwater monitoring effort. 

Given the configuration of the plume of contaminated groundwater, HLA also 
proposes that some of the wells be reinstalled at locations that would be more 
valuable for monitoring purposes. Monitoring well OLD-39-23A and the OLD-39- 
17A/OLD-39-lSB/OLD-39-19C cluster can be installed at their original locations. 
The OLD-39-2OA/OLD-39-21B/OLD-39-22C cluster, however, would better serve if 
moved to the open field immediately east of Grace Hopper Avenue and approximately 
100 feet southeast of Building 137. The proposed replacement location of the 
monitoring wells is presented in Figure 5-2. Additionally, HLA would recommend 
that an intermediate-depth well be installed approximately 50 feet northwest of 
the southwest corner Building 137. This is the location of the highest PCE 
concentration (234 pg/R) detected in the intermediate depth range (28 to 30 feet 
bls) during the direct push technology screening investigation and would be 
valuable in monitoring any changes in the chemistry and movements of the 
contaminant plume. Following these activities, HLA also recommends that a 
quarterly groundwater monitoring program of selected wells be implemented. 
Quarterly monitoring (for volatiles and natural attenuation parameters would be 
reevaluated after 1 year. 

HLA further recommends that a temporary groundwater use restriction be imposed 
for the shallow portion of the surficial aquifer pending results of the 
groundwater monitoring program. 

The undersigned members of the OPT concur with the findings and recommendations 
of the preceding investigation. 

STUDY AREA-39 

of Environmental Protection 

rep zz-99 
U.S. Depardent of QzI& 6aV; Date 
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APPENDIX A 

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS, 
MONITORING WEiL ELEVATION SURVEY, 
HEAD POTENTIAL ELEVATION SURVEY, 

SOIL BORING LOGS, 
INDIVIDUAL WELL CONSTRUCTION DETAILS, 

AND GROUNDWATER SAMPLING FIELD DATA SHEETS 



Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida - 

- 
Ini 

0 

0 

0 

0 

0 

01 - 
SU 

0 

01 

01 

01 

01 - 
su 

0 

0 

01 

0 

01 

0 

0 

01 

0 

01 

01 

0’ 

01 

01 

0’ 
- 

Se 
- 

Date 
Borehole 

Well ID’ 
installed 

Depth 
(feet bls) 

tial Screening: 

LD-39-OlA 3/l 9196 16.5 

LD-39-02A 3/19/96 16.5 

LD-39-03A 3120196 16.5 

LD39-04A 3120196 15.5 

LD-39-05A 3/20/96 15.5 

-D-3906A2 4/22/96 10.5 

pplemental Screening (Phase I): 

LD-39-078 11/21/96 32.5 

SD-39-08A3 11/25/f% 17 

R-39-09A’ 11/25/96 17 

-D-39- 1 OA” 1 l/25/96 17 

-D-39-1 1A3 1 l/25/96 17 

pplemental Screening (Phase II): 

LD-39-12A 4/21/97 17 

LD-39-138 4/22/97 28.5 

LD-39- 14C 5/l/97 40.5 

LD-39-158 4122197 24.5 

LD-39-16C 513197 40.5 

LD-39- 17A 4/22/97 17 

LD-39-188 4/23/97 28.5 

LD-39-19C 5/2/97 50.5 

LD-39-20A 4/21/97 16.5 

LD-39-216 4/22/97 28.5 

LD-39-22C 5/2/97 40.5 

LD-39-23A 4/21 j97 16.5 

Well Depth 
Screen 

Alter 
Pack 

Seal Grout Casing 

(feet bls) 
Interval 

Interval 
Interval Interval Depth 

(feet bls) 
(feet bls) 

(feet bls) (feet bls) (feet bls) 

16 6to 16 4 to 16.5 2 to 4 0 to 2 N/A 

16 6to 16 4 to 16.5 2 to 4 oto 2 VA 

16 6to 16 4 to 16.5 2 to 4 0 to 2 WA 

15 5to 15 3 to 15.5 2 to 3 oto 2 WA 

15 5to 15 3 to 15.5 2to 3 0 to 2 WA 

10.5 5.5 to 10.5 4to10.5 - .- 
_ ! 

32 27 to 32 25 to 32 22 to 25 0 to 22 WA 

17 8to 17 5to 17 2.5 to 5 0 to 2.5 WA 

17 8to 17 5to 17 2.5 to 5 0 to 2.5 WA 

17 8to 17 5to 17 2.5 to 5 0 2.5 to WA 

17 at0 17 6to 17 3.5 6 to 0 3.5 to N/A 

16 6to 16 4to 17 2 to 4 0 to 2 N/A 

28 23 to 28 21 to 28.5 17 to 21 oto 17 N/A 

40 35to40 33 to 40.5 29 to 33 0 29 to 0 to1 31 

24 19 to 24 17 to 24.5 13 to 17 oto 13 N/A 

40 35 to 40 33 to 40.5 29 to 33 0 29 to Oto 25 

16 6to 16 4 to 16.5 2 to 4 0 to 2 N/A 

28 23 to 28 21 to 28.5 17 to 21 oto 17 N/A 

50 45 to 50 43 to 50.5 39 to 43 0 39 to 0 to 31 

16 6to 16 4 to 16.5 2to 4 0 to 2 N/A 

28 23 to 28 21 to 28.5 17 to 21 oto 17 N/A 

40 35 to 40 33 to 40.5 29 to ‘33 oto29 oto31 

.16 6to 16 4to 16:5 ‘.2to4’ 0 ... to 2 WA 

LD-39-24s d/22/97 28.5 28 23 to 28 : 2: to 28.5 ‘,.‘% to 21 ; ‘; 0 to ,I7 ,I,. 1; ~.,‘..~.. _ .N/A 

LD-39-25C 5/2/97 40.5 
.? 

35 to 40 :. ,~,33 t$‘40;~,:*~ ,,, 
.‘. 

‘isid;33 . . .., 
!..fo 29 -_ ..o to 31 

‘LD-39-26C 6/l/97 ‘46.5 40 ‘:. 3j ti, 40 
:‘33 & 40‘g :: .2; pg.. : ,, .,. . . .: 

. 
o to &, ‘:. 6 &i.5 

- 
!e notesat end of tab!e: f ;. :’ ..’ ‘:‘: ; ._ .. ..:.: : ..,: .,.._; . . :,., ;’ 

- 

Table A-l 
Monitoring Well Construction Details 
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Table A-l (Continued) 
Monitoring Well Construction Details 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, florida 

’ A, 8, and C suffixes denote shallow, intermediate, and deep wells, respectively. 
’ Denotes a temporary monitoring well, installed with stainless steel hand auger. 
’ Denotes a microwell, installed by direct-push methods. 

Notes: Ail permanent monitoring wells (excluding microwells) constructed with P-inchdiameter PVC riser and screen (Ol- 

inch slot), and installed in a 6.Sinchdiameter borehole. Temporary monitoring well constructed with P-inch- 
diameter PVC riser and screen (Ol-inch slot), and installed in a 3-inch-diameter borehole. Microwells constructed 
with l-inch-diameter PVC riser and screen (Ol-inch slot), and installed in 2-inchdiameter borehole. 

ID = identification. 
bls = below land surface. 
N/A = no surface casing utilized in construction. 
PVC = polyvinyl chloride. 
- = not available. 

NTC-ESSR.S39 
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Table A-2 
Monitoring Well Elevation Survey 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Horizontal 
Depth Water 

Well Coordinates' 
Top-of-Casing to Water 

Elevation 
Elevation 

Identifier (feet) (feet msl) 

I 

(feet msl) 
Northjng Easting 7/9/97 7125197 7/9/97 7125197 

OLD-39-12A 1535721.03 549637.86 117.92 12.15 11.34 105.77 106.58 

OLD-39-138 1535716.26 549638.03 117.74 11.92 11.23 105.82 106.51 

OLD-39-14C 1535711.81 549638.42 117.73 12.03 11.47 105.70 106.26 

OLD-39-03A 1535661.37 549665.12 116.76 11.22 10.40 105.54 106.36 

OLD-39-07B 1535650.86 549671.94 116.90 11.50 10.66 105.40 106.24 

OLD-39-26C 1535646.65 549676.23 116.66 11.21 10.64 105.45 106.02 

OLD-39-04A 1535615.39 549865.44 115.16 11.00 10.03 104.16 105.13 

OLD-39-15B .1535610.90 549865.25 115.13 10.96 10.07 104.17 105.06 

OLD-39-16C i535606.19 549865.16 115.09 11.04 10.35 104.05 104.76 

OLD-39-20A . . 1.535506.69 549735.61 117.56 12.74 11.80 104.82 105.76 

OLD-39-2)B ... '.1535503.55 549731.57 117.61 12.74 11.90 104.87 105.71 

OLD-39-2X .,1535500.04 549727.15 117.70 12.74 12.18 104.96 105.52 

OLD-39-23A 1535479.22 549646.59 116.73 11.38 10.61 105.35 106.12 

OLD-39-248 1535475.92 549649.60 116.54 11.21 10.45 105.33 106.09 

OLD-39-25C ,1535471.59 549653.49 116.32 11.11 10.58 105.21 105.74 

OLD-39-17A 1535502.12 549849.97 116.42 11.87 11.15 104.55 105.27 

OLD-39-18B 1535502.01 549854.42 116.41 11.89 11.18 104.52 105.23 

OLD-39-1X 1535502.29 549860.22 116.38 12.41 11.86 103.97 104.52 

' U.S. Geological Survey, North American Datum, 1927. 

Note: msl = mean sea level. 



Ta6’i; xi;-3 
. 1 

Head Potential Elevation Survey 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Water Level Elevation Head Potential Measurements 

(feet msl) (feet) 

July 7, 1997 July 25, 1997 
Well 

Identifier Direction Vertical Direction of July 9, 1997 July 25, 1997 Vertical 
Gradient’ 

of Gradient Groundwater 

wfi, 
Groundwater wf4 Flow 

Flow* 

OLD-39-12A 105.77 106.58 
OLD-39-138 105.82 106.51 0.003 Downward 0.013 Downward 

OLD-39-l 4C 105.70 106.26 

OLD-3903A 105.54 106.36 
OLD-39-07B 105.40 106.24 0.008 Downward 0.014 Downward 

OLD-39-26C 105.45 106.02 

OLD-39-04A 104.16 105.13 
OLD-39-15B 104.17 105.06 0.004 Downward 0.015 Downward 

OLD-39-1 6C 104.05 104.74 

OLD-39-20A 104.82 105.76 
OLD-39-21 B 104.87 105.71 0.006 Upward 0.010 Downward 

OLD-39-22C 104.96 105.52 

OLD-39-23A 105.35 106.12 
OLD-39-248 105.33 106.09 0.006 Downward 0.015 Downward 

OLD-39-25C 105.21 105.74 

OLD-39-17A 104.55 105.27 
OLD-39-1 8B 104.52 105.23 0.016 Downward 0.021 Downward 

OLD-39-19C 103.97 104.52 

Average: 0.067 0.015 

’ Calculated by dividing the difference in the watectevet &v&on:%e@?ee?ffthe~ shallow and deep monitoring wells by the 

difference in the vertical distance between center point of screened interval of each well. 
’ Direction of groundwater flow as determined’by difference inhead potential. 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 
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ProJect: BRAC NTC 
Slte: S.A. 39 

flfent: SOUTHOIVNAVFACENGCOM Job No: 8519.10 

&ntractoc GPI Date started: 03/iG/G8 

Method: HSA Caslnq Size: IO in. 00 Screen tit.: IO ft. Protectbn level: 0 
I 

l Ground Elev: 

Logged by: WOO 

Type of OVK: Porta FID II Total depth: 18Ft. Opth tog II Ft. 

Nsterlat PVC 

- 

5- 

4 

to- 

15- 

7 

zo- 

- 
3GEOOiOi 

O-I’ 
CLP 

-I 

39800102 
8-10' 
CLP 

- 

- 

80% 

80% 

70% 

- 

80% 

90% 

- 

100% 

- 

- 

0 

0 

0 

0 

0 

0 

0 

Soil/Rock Description 
and comments 

Fine SAND, ofi-white, subrounded, loose, dry to 11 ft. [‘.:‘r:i.:‘i..‘. sp 

Fine SAND wlth silt. dark brown 

Boring terminated at I6 feet bgs 

Blows/&in. 

Posthole 

3LM.G 

44,E.G 

5.7,10,12 

&7.&8 

8.10.12,13 

8.8.14.13 

..-. 
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reject: BRAC NTC 

ilent: SOUTHOIVNAVFACENGCOM 

Site: S.A. 30 Earing ID: OLO-39-02 
,. ,a ,,_. >",i i,,i ';* : (. .,.: .., '";' 

Jab No: 8519.10 

kmtractoc WI Date started: 03/W Qf3 C&ltbj oa/e/aa 

lethod: HSA Cashg She: 10 In. 00 Screen Ink 10 it. Protection level: 0 

;romd Elev: Type of CM& Portii FID II Total depth: 1BFt. Dpth to 3 ii Ft. 

agged by: WOO Meteflat PVC 

z 2 8 0 v; 
6 
ee 

Sample ID g z 
(Depth) fl 8 @ 

Soil/Rock Description -63 
00 z 

and comments BE u Blows/G-in. 
3 (Type) = g 2 

‘2 = 
s” J :: 

39BOO201- Limerack/gray gravelly fill 
D.MS/MSD 

O-i’ 
CLP 

0 

5- 

- 38800202 
8-10’ 
CLP 

Fine SAND, off-white, loose, dry, subrounded, trace 
. . . . . .,. SP Posthole . . . : : .. : : . . : 

brown silt as mottling, silty layer at 8-8.5’ : : .: : ,: :., : ; : : . _, :::. 
,: ; . ,.’ :. . ,: 
_::_ :;. . .“..... . . 
_‘, .:.::.:. ;. 

0 : : . ..’ : . .: 
. . . : : . . . 2.4.8.8 

. : . : : . . ; 

:::. : _. 

: ; . ..’ ;. . .; 
. . . . : . ‘. . . . 

; . . . . : 
.:::: . . . . . . . 

.::.- -. . . ‘j 
::. .I’. . 

0 .; . . . . . :..: 
:.~:::::. 8,7,Q,i2 
. . . . . . 

.:.:;.,:.:;..:, 
.:’ .::..: : :. . . :‘. : ._‘. 
..: : .‘.. . :. ‘.Z 
.::. ::. . . . . . . . . . . : . : . . . 

0 
. . : : . ‘. ‘. 
.,z;.;;:..: 8.8,5,8 ::. .J .,.:. .; _. . . :, .:.: .:. .: .,., “,.l 

IO- 

Silty SAND. dark brown, cohesive ‘Z,‘l SM 

0 
‘ix/ % 

+ . 
Fine SAND, off-white _.. . . . SP ~.8,7,i! 

,..’ . . . . . . 
. . ‘. : . . . . . . ...’ .; ;. : ,.~.I’.‘...‘. 1 

Silty SAND, brown 

0 4,5,5,18 

0 5.12,25.38 

i5- 

Boring terminated at 18 feet bgs 

PAGE 1 of OLD3902 
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I l .* 

0 
g ‘-: 

2. 

3. 

4. 

5. 

6. 

7. 

T 

Total Length of bhk Pipe i 

13. Depth To Top of Seat waL.i~ 

__._* . .&_.;- 

_ _- 
COnnENTS ON lNSTALLATlON: 



-26%W msMn6Y. ASIA Typo II watu 

l 

-‘- I -‘- 
-‘- f -‘ea.- 
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-‘- I -‘- 
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f’roJect: BRAC NTC 
Slte:S.A. 39 Balng IU OLD-39-03 

event: SOUTHDIVNAVFACENGCOM Jab No: 8519.10 
i 

antractoc GPI Date started: 03/20/98 CaNpIt& 03/‘20/88 

H&had: HSA Cashg Size: 10 In. 00 Screen Ink 10 It. hctectlan level: 0 
I 

i 

. ..- 

I . . . 

.., 
:. 

Grand Elw.: 1 Type of OVH: Porta FID 11 1 Total depth: i6Ft. 
I 

1 Opth to $ 11 Ft. 

Logged by: WDO Hatertat PVC 

15- 

a 

?O- 

: 

39800301 
O-l' 
CLP 

39600302 
NBOO3020 

8-10' 
CLP 

80% 

90% 

90% 

JO% 

0 

0 

0 

0 

0 

0 

0 

., 
‘. 

Soil/Rock Description 
and comments 

Llmerock 
I 
I 

Fine SAND, tan, loose, damp, subrounded quartz sand 
. . :. .:. 
‘:‘.‘::-’ :.:. ‘. ::. 
.,:;..:-.. 
::. . . .Z’. ,. . . . . . . 

;.:. .; .:.‘.; 
.: . . . . . . . . I:.‘:.. . . . .._. ..‘...,.’ 
. : : . . . . . . . ‘.:‘ ‘.Z : .: : ._. . :: . . . . . . : . .’ . . . 
.: . . :: . . . . . . . : . . . . . . : . t . . . . . 
‘Z......-.. . . . . ::: . : : 

Fine SAND and silty fine SAND, brown to off-white, 
wet at II ft. 

Silty SAND, brown .: ,c- 
:, 

-._ 

Borlnti terminated at I8 f&et bgs ‘.’ ,. -.i .‘. ‘;-, 
\ \ / I f 

SM 

Blows/B-in. 

Posthole 

L22,3 

2.4,4,3 

4.5.0.7 

3,4,8,15 

5.8,14.20 

., : ., . ;. 

. ..I ,..- ‘ ,; 

-18,27.24,28 
..:, 

,: . . . ;- ‘,', .: ., -.:. 
. _'. . . : ._ : ,.: 

. . .: ..:I,. '. :..;. ,',. 

: 
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Project 
Project Number: 085\9 6 10 
sample Location IO: 0 L b - 39 -6 3 
lime: S?art 16’2.Z End: IZII 

Point of Inrerest -- 
Date: 4-3146 

sgtl2ture of sampler: ok) 



: . .  

. ; : : i  

j 

. , . * . . i  

.  .  

1 .  .  

a 
a 



-__ _ 



roleck BRAC NTC 
Slte: S.A. 39 Eorlng ID: OLD-38-04 

lent: SOUTHDNNAVFACENGCO~ 
..” ” -. _,I, : ” “__ 

Job No: 851g.10 
I. 

imtractoc GPI Oate started: 03/20/98 compltd: 03/20/m 

lethod: HSA Cashg Size: 10 in. 00 Screen Ink 10 ft. Protectbn level: 0 

iromd Elev~ Type 01 OVK: Porta 60 II Total depth: I6Ft. Opth to g g Ft. 

egged by: WOO Hateriat PVC 
. ...” ,_ _I,.. - 

fj P e: 
_ . . 0 vi 

5 . Sample ID E3 
(Depth) 2 g ig 5 Soil/Rock Description 013 D 

g”: ZSE i3 Blows/6-in. 
(Type) al and comments ‘2; = 

:: a I” 5 is 

39800401 Asphalt/limerock 
O-1’ 
CLP 

Fine SAND with silt. brown 

0 Posthole 

I--O 2.2.2.2 
Fine SAND, yellow, subrounded. some black grains “.....’ SP .: . ...:..: 

:.::::::. ; . . .. . : 

5-- 
: . : . 

90% 
. . . . :: . . ::. .: . : . . . . : .:. .:;..:...: . . . . . ‘. : . . . . 

0 
: . . . ; ., . ; I : . : . 292,292 :. . :. .:. . ..,.: . .,‘ . . . . .: . . .: . . . . . . . . 

70% 
. : . . : . 

Fine SAND and silty fine SAND. brown, wet at Q feet, 
Increased silt with depth 

- 3Ql300402 0 
8-10’ 
CLP 90% 

iO- 0 

80% 

0 

80% 

1 0 

15- 90% 

s. INC. 

Boring terminated at if3 feet bgs 

!O- 



. . . 

. . 

. . 

. . 

. . 

. . . 

. .._ . _- .-- 
_ .- 

CCrrnENTS ON lNSTAUATlON: 



w 

f - 



ProJect: BRAC NTC 
Site: S.A. 38 Balng IR OLD-39-05 

SOUTHOEVNAVFACENGCOM 

Logged by: WOO Naterlat PVC 

5- 

io- 

15 

20- I 

38800501 
O-i’ 
CLP 

90% 

70% 

BO% 

90% 

90% 

90% 

- 

0 

0 

0 

0 

0 

0 

0 

Soil/Rock Description 
and comments 

Sand/limerock I 

Fine SAND with silt, mottled off-white and brown, 
loose. grades to off-white line SAND at 2 beet, wet 
at 8.5 feet, yellow staining at Q&10.5 feet 

lark brown silty SAND. slightly cohesive 

Boring terminated at lti feet bgs 

l- 

BlowsR+in. 

.., 

Posthole 

2.4.7.11 

5.8.8.9 

W7.8 

5,4,!3.10 

7,H,i4.27 

PAGE 1 of OLD3905 ARBENVIRONMENTALSERVIr!FZ~ INC. 



.  . I  .  .  .  .  .  .  _ 

. . 

.- -.!.- 2. _ ___- .- s . ..I. ._ 
, .- _ - 

-. .,. __=_- 
- iA 2.. 

 ̂ ...’ -- lL~jieigttt ofCHin m FF?!!! _ .? ,_ -----e . . _. __ 
- 

. 

. . . . . . . . . . . . . . 
. 

_ -. 
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Fine SAND, brown : . : : : .: .: :. ,. ; ., : : :::.~:.. ..; .: .: : ;. : .: . . . . . . 
0 

_..,.. ..<.Z :: . . 5.. NA . . . . . . . . : : . . : 1. : ..: .: . . . . . 1 ..:t...-.:: 
::. :.. 

: : . ..: f .: . . : 
. . :.:.. . . . . . . . . .; : .::. : : ‘. . . . . . . cc.. ::..: . ..- . . . . . ..‘. . .,::::*:: 
::.‘.I.. .;f.~.~‘.‘: . :: . . . . . . . . : . . . I.. . ; 

.‘.:.:‘.::.‘. .: f .; : . . . : . : . . . . . . . . 
0 : . . ; . . . : 

:.::.:. , : . :. : f .; j : . . : 
. . . ::.‘. : . . . . . . : 
.:..:.. I . . . . . . .::...::..; 
.::. a’.‘.. .: ._.. . . . . . .: . . :.. 
“““‘: ,: ( ‘: 2 . . . . . :: . . . . I .: ._.. . . . . . . ; . . : . . . . . .; . . . . . . . . . :: :: . . . . . . . . . ..~.~ : : . : , . 

0 
.; ,: ‘1 : . . . : . :: . . . . . I : : ._ : :‘. : . . . ,T ,: .: : :. ; . .: : . . ..:... : : ‘. . : : . . . . . . . . : . ,. . : : :.:.:‘:::. . : . ,. . . : : : . . . . . . . . .: . . . . . . . . -I.. :: . . .; . . . . . . . . . : : . .; ,: .; ,: : : .: : : _’ : : _’ : : ‘.’ ‘.’ . . . ._. . 
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TECHNICAL MEMORANDUM 
GEOPHYSICAL SURVEY RESULTS 

STUDY AREAS 39 AND 40 



TECHNICAL MEMORANDUM 
P! 

PROJECT: Study Areas 39 and 40 
Naval Training Center, Orlando 

SUBJECT: Geophysical Surveys 

PREPARED BY: Richard Allen, Principal Scientist 

DATE: May 10, 1996 

1.0 INTRODUCTION 

A geophysical survey was conducted at Study Areas (SAs) 39 and 40 in the 
southwest portions of the Main Base of the Naval Training Center, Orlando. The 
objective for the survey was to evaluate the nature and extent of potential 
landfilling activities that may have taken place in these areas. Also of concern 
are allegations of ordnance disposal in landfilled areas, prompting arrangements 
for an unexploded ordnance (UXO) survey prior to any intrusive activities. 

Geophysical techniques employed during these surveys includedmagnetometry (MAG), 
time domain metal detector (TDMD), and ground penetrating radar (GPR). Figure 
1 shows the area of the investigation and outlines the approximate boundaries of 
each of the geophysical techniques used in the survey. 

1 The field program was conducted between January 15 and January 26, 1996. 

1.1 PERSONNEL. Harding Lawson Associates (HLA) personnel involved in the field 
program include WilliamOlson, Geologist; Marc Hawes, Associate Geologist: Robert 
Burns, Associate Engineer; and-John Nash, Geologist. Greg Mudd was the Field 
Operations Lead during the investigation. Overall direction for the field 
program was provided by Richard Allen, Principal Scientist and Project Technical 
Lead. 

1.2 FIELD PROGRAM. 

1.2.1 Survey Grid Prior to the start of the field program, HLA established an 
arbitrary grid coordinate system in SAs 39 and 40. The grid coordinate system 
was oriented along magnetic north and co,nsiste.d of a l,OO.- by 100-foot grid 
established over the two adjoining,survey areas with a c;loth mea5u.r.ing tape and 
transit. 

I .. ~:. ., ..".,/ '. , ..‘ . : . . ,- ., 
c',, 

I.. . , .: -.:., ;; : ; '.' -" : . . -. 
._ . 'I. ;' ..' ., '.: ,y,;>;.. :;,;y ,.-.g ._. ,' ,. . . . j. ':) ; .1'. I.., ;: :.' . . _, : ., '. 

1.2.2 Mapnetometer Survey 
',I? .::.. " :“:;y, I ,.,~“~~.':.:~-,','r, 

* The 1 ins&G&fit.&-$6h &&c&t& 'of 'an EfiA Omnipl&& 
proton precession magnetometerwithverticalgrac?i-ent capability:-- The survey was 
conducted on a 20- by 20-foot measurement grid. 

The magnetic method is a-versatile geophysical technique used for evaluating 
shallow geologic structures and for locating buried manmade objects and buried 
debris by mapping local distortions in the earth's magnetic field produced by 

NTGESSRS39 
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buried magnetic objects (steel and other magnetic materials). Vertical gradient 
measurements of the earth's magnetic field are often taken during environmental 
magnetic surveys, as they are more sensitive to the presence of near-surface 
metal objects than total field values alone. 

A total of 2,508 magnetometer measurements were acquired during the investiga- 
tion. 

1.2.3 Time Domain Metal Detector Survey A TDMD survey was conducted over SAs 
39 and 40 between January 20 and January 26, 1996. The survey consisted of a 
series of parallel north-south traverses separated by 10 feet. Data were 
acquired along each traverse at the rate of 1.60 readings per foot (1 reading 
every 19 centimeters). Approximately 90,000 lineal feet of coverage and more 
than 140,000 readings were acquired during the investigation. The instrumenta- 
tion consisted of a Geonics EM-61 TDMD with Polycorder high-capacity data logger. 

The EM-61 TDMD was designed to map buried conductive objects, such as metal 
tanks, drums, and utilities. The instrument incorporates an antenna system 
consisting of a transmitter and receiver. The transmitter produces a series of 
electromagnetic (EM) wavelets that pulse into the earth 75 times per second. 
After each pulse, a secondary EM field is produced briefly from moderately 
conductive shallow soils and for a longer period of time from buried metallic 
objects. Between primary EM pulses, a time delay is imposed upon the data logger 
to permit the secondary response from the soils to dissipate prior to the 
somewhat later and longer response from any buried metal that is present. The 
receiver senses the secondary responses from metallic objects, and they are 
recorded by the data logger. 

1.2.4 Ground Penetrating Radar Survey A GPR survey was conducted at SAs 39 and 
40 between February 2 and February 9, 1996. The purpose for this work was to 
evaluate MAG/TDMD anomalies that were mapped during those investigations. The 
instrumentation consisted of a GSSI SIR 3 radar system equipped with a 500 MHz 
antenna. 

The GPR technique uses high frequency radio waves to determine the presence of 
subsurface objects and structures. The radio wave energy is reflected from 
surfaces where there is a contrast in the electrical properties of subsurface 
materials, such as naturally occurring geologic horizons or manmade objects 
(e.g., buried utilities, tanks, and drums). Typical applications for GPR include 
mapping buried utilities and delineating the boundaries ofburiedhazardous waste 
materials and abandoned landfills. 

1.3 RESULTS. 

1.3.1 Survey Grid The arbitrary survey grid for SAs 39 and 40 established by 
HLA with a cloth tape and level is shown on Figure 1. The origin of the survey 
grid was located in the southwestern corner of SA 39 at a point designated as 
(X=1000 feet east, Y=lOOO feet north). 

1.3.2 Magnetometer Survey Figure 2 presents the locations for all MAG 
measurements taken in SAs 39 and 40. They were taken in the two study areas 
every 20 feet (20- by 20-foot measurement grid). The results of the magnetometer 
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survey are presented as vertical gradient contours on Figure 3. The contour 
n interval for Figure 3 is 10 gammas per meter. 

Vertical gradient measurements are very useful in mapping the lateral extent of 
landfilled materials, since nearly all landfills contain sufficient ferrous 
materials to be mapped with this technique. As anticipated during the site 
walkover prior to the start of the geophysical survey, the survey area contains 
some cultural features that have produced significant distortion in the magnetic 
data. Such features include buried utilities, light poles, vehicles, fencing, 
buildings, and overhead power lines. Accordingly, only those portions of the 
study area sufficiently far removed from these surface and buried sources of 
magnetic interference canbe used to assess the presence or absence of landfilled 
materials and potential contaminant sources. Magnetic disturbances from cultural 
features rendered some of the data collected during this investigation unusable 
for evaluation. 

Figure 3 indicates that there are many areas with anomalous magnetic disturb- 
ances, but some of these areas can be explained by cultural features observed at 
the surface (Figure 4). There were 17 magnetic disturbances that could not be 
explained by correlation with surface features. These disturbances were chosen 
for further investigation with GPR, below. 

1.3.3 Time Domain Metal Detector Survey The individual traverse locations for 
the TDMD survey for SAs 39 and 40 are presented on Figure 5. The TDMD vertical 
gradient contours are presented on Figure 6. 

There is an upper and a lower coil (Channel [l] and Channel [2], respectively, 
on the data output) on the EM-61 TDMD. The lower coil is more sensitive to 
shallow buried objects. The vertical gradient contours presented on Figure 6 
represent difference in the response between the upper and lower coils and is a 
dimensionless parameter. The gradient values minimize the effects of near 
surface metallic materials. Thus, theoretically, a contour map of the lower coil 
(Channel [2]) would map shallow metallic objects, whereas the vertical gradient 
contours would tend to emphasize the presence of relatively deeper metallic 
objects. 

The most prominent feature on the vertical gradient contours is a southwest to 
northeast lineament starting at the southwest corner of SA 39. The feature is 
coincident with an g-inch cast iron water main. 

The "bottle landfill" (UNF-6) is also an area of anomalous TDMD contours, 
although the boundary of the disturbed area appears to extend approximately 75 
feet north of the boundary that is shown. The southeast portion of SA 39 is 
quite disturbed, due to numerous cultural features in the area (Figure 4). 

1.3.4 Ground Penetrating Radar Survey Figure 7 shows the locations of the GPR 

traverses that were completed in SAs 39 and 40. All GPR traverse locations were 
selected based on the results of the magnetometer survey. As previously 
discussed, there were approximately 17 magnetic anomalies that could not be 
explained by correlation with surface features. These disturbances were chosen 
for further investigation with GPR. Table B-l presents an annotated interpreta- 
tion of the GPR anomalies used as the basis for an explosive ordnance disposal 
(EOD) survey conducted by the U.S. Navy‘s EOD, Mobile Unit Six, Detachment 
Mayport, Mayport, Florida. 
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Table B-l 
Magnetic Anomalies, Study Areas 39 and 40 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

East North Comments (Based on GPR Survey) 

1 1180 1100 Water main or other major utility oriented SW/NE through middle of grid, 3.5 feet bls. Do not 
recommend dig. 

2 1520 1280 At least 10 anomalies from less than 1 foot bls to nearly 3 feet bls. Anomaly locations: 
(15loE, 1270N, 2.5 feet bls), (1510E, 128ON, -zl foot bls), (15lOE, 1300N and 1305N, 1 foot and 
1.7 feet bls), (152OE, 1263N, 1.5 feet bls), (1520E, 1275N, 2.7 feet bls), (162OE, 1290N, 1.5 feet 
bls), (1530E, 1280N, 1 foot bls), (1535E and 1540E, 1270N, 1.5 feet and 1 foot bls). 

3 1400 1360 No mappable GPR anomaly, data P-F. 

4 1580 1360 GPR anomaly 1 foot bls, several feet across, does not look like metallic target, more geologic in 
nature. 

5 1660 1440 Two small anomalies 1 foot bls at (1650E, 1450N) and (1660E, 143ON); series of 3 apparent util- 
ities 3 feet to 5 feet bh at (167OE, 1430N to 144ON). Recommend dig two small anomalies. 

6 1500 1480 One double anomaly at (15lOE, 1475N to 1482N, 1.5 feet bls); another anomaly at (1490 to 
15OOE, 1465N), probably buried utility at 2.7 feet bls. Recommend dig first double anomaly. 

7 1520 1520 Anomalies at (1515E and 1520E and 1530E, 152ON. 1.5 to 2.5 feet bls), and (152OE, 1530N, 2 
feet bls). Recommend dig all. 

8 1600 1520 Anomalies at (159OE, 1530N and 1537N, 4 feet and 2.2 feet bls), (16OOE, 163ON. 4 feet bls), 
(16lOE, 1514N, 4 feet bls), and (16lOE, 1527 and 1530 and 1542N, 4 feet bls). Probable utilities. 
Do not recommend dig. 

9 1180 

10 1440 

11 1540 

12 1180 

13 1340 

1680 No GPR targets due to asphalt. 

1680* 

1720 Many anomalies here. Probable utilitiesfor aome of the deeper ones (>2.0 feet bls). Anomaly 
locations: (153OE, 1710N, 1 foot bls), (153OE, 1715N,’ 1 foot bls), (153OE. 1726N, 2 feet bls), 
(154OE, 1714N, 1.6 feet bls), (154OE, 1717N, 1 foot bls), (1650E, 1718N, 1.7 feet bls), (1550E, 
1728N, 1.6 feet bls), (1550E, 1732N, 1 foot bls), (1524E, 1710N, 1 foot bls), (1532E, 17lON, 1 
foot bls), (1540E, 1710N, 2 feet bls), (1556E, 17lON, 2 feet bls), (1536E, 1720N, 1 foot bls), 
(1538E, 1720N, 1 foot bls), (1545E, 1720N, 1.6 feet bls), (1543E, 172ON, 1.5 feet bls), (153OE, 
1730N, 2 feet bls), (1534E, 1730N, 1 foot bls), (1537E, 1730N, 1 foot bls), (1543E, 173ON, 2.7 feet 
bls), (1552E, 1730N, 2.7 feet bls). Recommend confirm. 

1780 No GPR targets. 

1800 Anomalies at (1330E, 1784N, 1 foot bls), (1330E, 1802N, 1.2 feet bls), (1342E, 1810N, 1 foot bls). 
Recommend confirm. 

14 1180 1820 Two minor anomalies at (1170E. 1810N and 1834N, less than 1 foot bls). Possible buried cable? 
Recommend confirm. 

15 1060 1840 

16 1180 1870 

Anomalies at (1048E, 1830N, 1 foot bls), (1058E, 1830N, 2 feet bls), (1050E, 1823N, 1 foot bls), 
(1060E, 1837N, 1.5 feet bls). Recommend confirm. 

Minor anomaly at. (1165E, 1860N, less than 1 foot bls). Possible buried cable? Recommend 
confirm. 

17 1040 1950 One anomaly at (1034E, 1940N, 1 foot bls). Recommend confirm. 

Notes: bls = below land surface. 
GPR = ground-penetrating radar. . 
* probable car? 
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tf-? 
1.4 CONCLUSIONS. As anticipated, interference from cultural objects limited the 
effectiveness of the MAG and TDMD data in assessing subsurface conditions in some 
portions of SAs 39 and 40. 

The geophysical data were useful in confirming the approximate outline of UNF-6 
(the "bottle" landfill) and were essential in providing direction for the Navy's 
Mayport EOD team in their UXO investigation. 
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FIGURES FOR GEOPHYSICAL TECH MEMO 

1 Site Location Plan and Survey Grid 
2 Magnetometer Survey 
3 Vertical Gradient Contours (Magnetometer) 
4 Annotated Map of Magnetometer Anomalies 
5 Time Domain Metal Detector Survey 
6 Vertical Gradient Contours (TDMD) 
7 Ground Penetrating Radar Traverse Locations 

NTC-ESSAS39 

PMW.04.99 B-6 



1 
MAGUIRE Bl 

I”” .x x x ( 

\ 
-VD. - 

i-e-- BOUNDARY OF 

C,FC)PHYSICAI S\ IRVFY 
I I 

Ii 
, m3OOE 549000E 549200E 549400E 549600E 549800E 

-. .-- - 
Sol-4 HtKN DIV~biur 

SITE LOCATION PLAN AND SUR\ 
STUDY AREAS ?Q 4ND 4 

ABB ENVIRONMZNTAL 

Scale 1:2400 

I FIGURE I 

I 



5488OOE 549000E 549200E 5494oOE 549600E 549800E 550000E 550200E ” 
I I I I I I I I 

i5 
::- - h 
=: $ 

tic 

i 

:: 
0, 

3 

MAGUIRE BL .- 
- 

oz 
---... 

fs’, I . ..‘... . . . . . . . 
3 

. . . . . . . 

I\ 

. . . I ........... ..*... . . . ,..... . . . ........ J .......... . . . . . . . l . . . . . . . . . . . .I. . . . . . . I . . . . I 

z 
is 
a- 
c: - I?L.. . . . . II . . . . . . . . . . ..L44 . . . . . . . I I\ I 

..................... 

..................... 
.......... 

E 
.......... 
. . . . . . . ..I. 

NQ- 
9% X 

II 

j 

l . . . . . . ... ........... 

..................... 

z 
8 
:- ............................ . . 

3 
............................... 

...................... ........ 

...................... .......... 

...................... .......... 

..................... ......... 

.......................... 
.............. 

E /COKE GEAb 
s- 

% 

I I I I I I 

548800E 549000E 549200E 5494OOE 549800E 549800E SSOOOOE 550200E s 
SOUTHERN DIVISION 

Scale 1:2400 MAGNETOMETER SURVEY 
100 0 100 200 STUDY AREAS 39 AND 40 

k-Y I A08 ENVIRONMENTAL S.FRVlCES, INC. 
(fed) 

FIGURE 2 
A, 



i. -- -- t :: 5.WMOE 549000E 549200E 5494OOE 549600E 
I 

5499006 
I 

550000E 
1 1 I 

550200E Ii 
! I I4 I II 

:’ ; &,I 
*:I , 

.- : ] “j;i 
:I %‘I 

M AGU IRE 

54aEOOE 549000E 5494200E 5494OOE 549600E 549800E 550000E 5502001 
/ 
I 

,‘;rj:!Ti-iERPJ !-Jt”Icf”pJ 

i .y3” ----Ii MAGNETIC VERTICAL GRADIENT INTENSITY 
STUDY AREAS 39 AND 40 

.46X? ENVIROlr’WENTAL SERVICES. IMC. 

FIGURE 3 



548BoOE 549000E 549200E 549400E VI 
; .- / 

549600E 
I 

549800E 
I 

550000E 
I 

550200E 
I I In ,, 

dAGUl IRE 

LIGHT POI 

GRAl 

CAR, 

GRATE. 

TRANSFORME 

CONCRFTE PIPI 

MACHINEC 

DEBRIS PILE 

STEEL RAILS 

!: 

ii 

i-.: 

WdBOOE 
ii 

Ii 
ii i. ccc!is ? :2400 S:TE FEATURES CAUSING 

:cc 2 103 
MAGNETIC lNTERFERENCE 

2@0 
kd m - .__.. - _ , i. jSUPERlUPOSED OVER MAGNETIC INTENSITY) i 

I! 
(Feet) .4’S fNVlRONMEN?AL -CERVICES, INC. 

! ‘- - ------- .----.--.- I FICURC 4 
_LIJI 

--..--I[ 



i 
I 548800E 549000E 549200E 549400E 549600E 549800E 

---r- ---- 
SSOOOOE -~---.-- ~~~-- -,-...---~-~ -_ 550200E ,- 

-- ~- ---- ----~- T--.----- ---- --I- ----Ii1 

MAGUIRE 

/ 
/ 

\ 

( 

/ 
/ 

\ 

(’ 

j 

> 

I A I I I _1 I.- 
54.5aOOE 549000E 

54g200E 

Scale 1:2400 
I -- 100 0 100 200 

I 
(feet) 



546800E 
I 

549000E 5492ooi 549400E 5496OOE 5498OOf SSOOOOE 
:I 

I 
550200E II 

I I I I I I. I ; 1! 
1 _i 

/ i% 
ij; Gp;i 

:z 

MAGUIRE BLVD. - 0,~ 354 

----I 

x 

- 

548600E 549000E 549200E 549400E 549600E 549800E 550000E 

SOUTHERN DIVISION 

--k. Scale 1:2400 TIME DOMAIN METAL DETECTOR 
<on n Inil 3nn VERTICAL GRADIENT INTFNSITY 

.-- “” &“” 

-p I _I 
(feat) 

AOR ENVIRONMENTAL SEff VICES. INC. 

FIGURE 6 
---3 



. I 

I _.- 
! 546EWE 
i I-- I 

549000E 5492OOE 549400E 549600E 549800E 
II 

I 
550000E 

I I 
550200E 

I I l------Y1 . . ! 

i I 
-N=t 

MAC XIRE 

I 
I 

+ 
I I 

-J j 
548800E 549000E 549200E 5494oOE 54960061 54g896~Tki~RN5B~3~~~ 

Scale 1:2400 

(fed) 

GROUND PENETRATING RADAR TRAVERSES 
(suPERMP~SED 0vER MAGNETIC INTENSITY) 

STUDY AREAS 39 AND 40 . 

AQB ENVIRONMENTAL 5ERVlCES. INC. 

FIGURE 7 

, 

I 



APPENDIX C 

UXO SURVEY RESULTS 



. : 

DEPARTMENT OF THE NAVY 
.- 

SPOSAt MOBILE UNIT SIX 

T UAYPORT . . 

----- -.-- ..--- -we-‘..--‘.; ._._ _.__.___ =-- ; 

MAyPoRT.n.oRtDA .==-a 

8027 
Ser 008 
15 Feb 1996 

From: Officer in Charge, Explosive Ordnance DisposaI hlobile Unit SIX 
Detachment Mayport 

To: Commander, Naval Training Cer.ter Orlando 

Subj: RESULTS OF EOD ANOMALY SURVEY IS0 NC ORLANDO BRAC 
5-16 FEB 1996 

Encf: (1) Gas W$I Test Site (adjacent :o 3-K h4ain Ga:e) 
(2) -McCoy Annex Fence Line Size 
(2) McCoy Annex Pond Site 

I. Tinis detachment conducted magnetic anomzly sumeys and intrusive operations at designated 
si;es in support of NTC Orlando BRAC. Enclosures l-3 contain specific resuits of excavation 
operztions. 34agnetic znomalies were I~.. ‘-:ti2lly identified by civilian contrzctor. Anomzlies \vere 
surf2ce mzrked prior TO USN EOD an-iy21. Surface mzrks wre found to be within plus/minus 20 
feet of original sunoey. The marks at 1icCoy Annex Fence Line Site IA (enclosure 2) were 
deemed unreliable by EOD and a magr,e:ic Domzly sure? ~2s conducted of ;he entire area. 
No ordnznce or ordnance !ike objects tvere detec:ed et any of the sites (enciosures I -,3). 

2. Metallic contacts xvere reacquired or detstcted usine the .‘\lk 26 Ferrous h4etal Detector 2nd 
MK 29 All-Xlietals Detec:or. All anom2iies detected;0 an approximate depth of 3-3 feet Lvere 
investigated. Previous tes;ing by civilk, contractor using ground penetrating radar (GPR) had 
identified some anomalies to depths dour to 8 feet. 

3. As stsred I fcxd ??O i;dica:ions citztied ‘JXXijfOLU sp A o”,-- L - LU1 LIIILc ;VXO). “Indic&ions” 
wouldinclude fragmented metal, UXO components such 2s fuzes,. fins, containers, spent shell 
casings, aircraft suspension component,, c elc. As a result of these findings I do not recommend 
further investigation of the anomalies that \vere deeper than 3-4 feet. There is NO physical 
evidence that any ordnance was buried or discarded af any of the sites sumeyed. 

:, 
4. Point of contact is myself, CR704 Tnornton, Conk (904)270-54 12:‘DSN: 960-5412, FAX’ . __... . I 
(904) 270-6380. . . .- . . * .&. 
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RESULTS FOR APiOMALY INVESTIGATION 

GAS Vf-ELL TEST SITE 

1, This area, adjacent to the main gate and softbaIl field, consisted of 430 gas test well sites and 
30 magnetic anomalies. The test wells were designated by surface survey flags placed by ABB 
(civilian contractor). The anomaiies were previously located by contractor, surface marked by 
contr&tor, and EOD was tasked with ideniification of anomaly. 

2, All designated site were checked and anomalies unearrhed, as required. NO ordnance related 
items were located. The majority of site was apparently an old dump area that had been covered 
over with dirt. Furthermore, 30 gases or odors were humanly detected at the escavation sites. 

3. Several anomalies were not excavated due to the being detected under the adjacent parking 
lot. As a resuit of NO evidence of ordnance at throughout the sunfey of this area I do NOT 
recommend tearing up the parking lot and pursuing the excavation of the remaining anomalies. 

-. 
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McCOYAh%EXFENCELmE 

GRJDNO. JTE?,fS FOUND 

4A-001 
4A-002 
4A-003 
4A-004 
4A-005 
4A-006 
4A-007 
4A-008 
4A-009 
4A-010 
4A-011 
4A-012 
4A-0 13 

3 4A-014 

3A-017 thn 019 
3A-020 
3A-021 
3A-022 
3A-023 
3A-024 
3A-025 d-n026 
3A-027 
3A-028 
3A-029 
3A-030 
3‘2-031 -,' 
3A-032thruO35 
3A-036 
3A-037 
2A-038 
2A-039 
2A-040 
2A-041 
2A-042 

TWOlTNCANS,SMALLPIPE,SURVEYORFLAGWIRE 
SIXMCHWHEELANDBRACKET ' 
SURVEYORFLAGbZRE 
LARGECOTTERPIN 
NOTHlNGFOUND 
SURVEYORFLAG~~I-~ANDXLU~II~~hlCAN 
ONEWCHBEDSPRKG 
NOTHmGFOUND 
ONEINCHBEDSPRT?;G 
NOmGFOUND 

ALUMJNUMCAN 
NOTHINGFOUND 
ONEINCHSTEELNUi- 
NOTHmGFOUND 
SURVEYORFLAG!V'!?E 
ALUM~UMCAN 
SURVEYORFLAGK:RE 
SURVEYORFLAG\'S'i~'.~ND3I~CHP~BY'/2CHDIA~.~ETER 
NOTHINGFOUND 
SIXR\TCHBY%ZKH?lETALROD 
NOTHINGFOUND 
SURVEYORFLAG\i:I.iE 
NOTHINGFOUND 
TWOXLUMINUM C.0-S 
NOTHlNGFOUND 
TWOSURVEYORFL.~G1VIRESANDCHUNKOF~4ET.~L 
NOTHNGFOUND 
TENINCHMETALH;r~DLEANDALUMINUMCAN 
NOTHINGFOUND 
ALUMINU.MCAN 
THREEBINDERFu!$EAND SIXINCHPIECEOFWIRE 
SURVEYORFLAGWIREANDONEI-NCHW?RE 
THREEALUMINUMC,LVS 
STEELCAN 
NOTHMGFOUND 

:,- 

SIXB+CHBY'/INCHSTEELBAR 

-: 
.-.’ 
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2A-045 FOURTEEN IZ\JCH BY QSE ~C~.~~EL-~;;;---..---.'- ---- 

. . 
2A-O46.---.----TWmmiSC 

/=A-047 SIXIhTCHBYEIGHTISCHMETALPLATEANDALUMINUh4CXN 
,-\ 

214-048 
2A-049 
2A-050 
2A-051 
2A-052 
2A-053 
214-054 
2A-055 
2A-056 
2A-057 
2.4-058 
2A-059 
2A-060 
2A-061 
2A-062 
2A-063 
2A-064 
2A-065 
2A-066 
2X-067 
2A-068 
IA-069 
1 A-070 
IA-071 
IA-072th 082 
1 A-083 
lA-084 th.1091 
IA-092 
lA-093thru 094 
1 A-095 
IA-096thru098. 

- 1 A-099 . . 

lA-lOOthru104 
IA-105 
IA-106thrullO 

TWoI?&$&,BOLTANDTWOINCHSTEELSCRAP 
TWOINCHSCRAPOFSTEELANDALUMMUMCA~ 
TOPFROMALUMMu34CAN 
STEELCANOPENER 
SMALLPIECESOFSCRAPMETAL 
FOURINCHBYl-WOlhTCHSCRAPMETAL 
ONEINCHBYTWOINCHSCRAPh4ETAL 
ALUMMUMCAN 
STEELSHOCKABSOR3ER 
SIXPIECESOFALUMfiuMFOIL 
SURVEYORFLAGWiREANDPIPEFITTING 
BICYCLESEATANDXLUMINU~~CAN 
TINCANANDMETALTAG 
LINOLEUMKNIFE 
NOTHINGFOU'ND 
ALUM1XU.M CANAND-I?NCAN 
SPARKPLUGANDLIDTO~4ETALCAN 
SURVEYORFLAGWIRE 
FLASHLIGHTANDSP.\Rf(PLUG 
TOP TOALUMINUh4 CAN 
FOURINCHSTEEL\VIRE 
ONETXCH BANDING MATERIAL 
STEEL'SCREW 
STEELWASHER 
NOTHINGFOUND 
CHUNKOFSTEELANDASAIL 
NOTHINGFOUND 
TWOEACHRAILROADSPIKES 
NOTI-IINGFOIm..D 
ALUMNUMFOIL 
NOTHINGFOLTND 
LARGENAILSPIKEWITHSURVEYORTAPEATTACHED 
NOTHINGFOUND 
SIXINCHBYTWOINCHSTEELBAR 
NOTHINGFOUND 
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RESULTS OF An’OMALY INVESTIGATION 
McCOYAh'h'EXPONDSITE 

1 
-------e .--._- ._---..-- 

ID. JTF’cjS F(-jmD ---:--- 

..--.-. -_-- --.A . . 

PS-001 
PS-002thru004 
PS-005 
PS-006 
PS-007 
FS'008 

PS-009 
PS-010 
PS-011 
PS-012rhnI014 
PS-015 
PS-016 
PS-017 
PS-018 
PS-019 
PS-020 
PS-021 
PS-022 
PS-023 
PS-024 
PS-025 
PS-026 
PS-027 
PS-02s 
FS-029 
PS-030 
PS-031 al-u033 
PS-034 
PS-035 . 
Ps-036-fhnl040 
PS-041 
PS-042 
PS-043 
PS-044 
PS-045 

THREESTEEL WASHER 
NOTHINGFOUND 
FIirEINCHBYONEINCHSTEELBOLT 
CORRODEDWELDINGROD 
NOTHINGFOUND 
TWOMCHSQUAREBYHALF INCHTHICKWASHERAND 

MLROADSPIKE 
NOTHINGFOUND 
RAILROAD SPIKE 
DOORHANDLE 
NOTHmGFOUND 
BOTTLETOP 
TOPTOALUMINUh4CciN 
NOTHINGFOUND 
ALUMINUh4CAN 
NOTHINGFOUND 
FOURRKHNAIL 
THREEINCHHITUGEANDWATERPIPE 
lI:ET 
WET 
WET 
THREEINCHSTEELSAIL 
SKIXCHSTEELXAIL 
THREEINCHSTEELYAIL 
STEELBOLTAND\~'XTERPIPETH*~EFEETDO\~,~ 
NOTHIXGFOWD 
ALU54INUMCAN 
SURVEYORFLAGWIREATALLLOCATIONS 
ALU.MINUMCAlV 
RAILROAD SPIKE 
NOTHINGFOUND 
NOTHINGFOUND 
THREEMCHDIAMETERBYTHREEINCHPIPECOUPLINCi 
OXEIh'CI-CHUXKOFSTEEL .' " 
RAIL ROAD SPIKEKiVDLARGESTEEL-NAIL -_ 

TWO LARGE'STEELXAILS AND-TWOSIX-INCH BYTH.REE;INCH II\, ,a.,/ .?>. 
RAILROADHOLDDO~WPLATES : ,-- 

..~ 
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PETREX Soil Gas Survey - xaval Training Center, Orlando, FL 32396 

In February 1996, Northeast Research Institute LLC WERI) and ABB Environmental Semites. 
Inc. (ABB-ES) completed PETREX passive soil gas sampling at Study Areas 39 and -10 at the 
Naval Training Center in Orlando. Florida per P.O. SE6z7023G. According to ABB-ES. Stud: 
Area 39 was formerly used as a coal storage yard, an alleged drum storage area. and an alleged 
landfill. Study Area 40 is a former landfill reportedly used for the disposal of household v:astes. 
and potentially petroleum wastes. The purpose of the PETREX surveys was to screen each 
landfill and determine the nature and area1 extent of volatile and semivolatile organic compounds 
(VOCs and SVOCs) in the subsurface. 

Tetrachloroethene (PCE) and petroleum hydrocarbon compounds related to a hydrocarbon 
mixture similar to gasoline were detected in Study Area 39. Occurrences of PCE. be:nzene. 
toluene, ethylbenzene/xylene(s) (BTEX) and Gasoline Range Organics (GRO) \\‘ere reported and 
mapped. A potential source of PCE appears to have been identified northwest of the hazardous 
materials storage area and west of the ground maintenance building. PCE occurrences appear to 
be limited and were defined by this investigation. Potential source areas of BTEX and GRO 
include the vicinity of the hazardous materials storage area and areas located north and northeast 
of the former coal staging area. Migration of BTEX and GRO appears to trend east-west. and 
may indicate a preferential migration pathway created by an artificial conduit or a lithological 
changes. Occurrences of GRO and BTEX may extend beyond the limits of this investigation to 
the east, therefore the area1 extent of petroleum hydrocarbons was not defined. 

No VOCs or SVOCs indicative of widespread contamination in subsurface soils/groundwater 
ti’ere detected in Study Area 40. 
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PETREX Soil Gas Survey - Naval Training Center, Orlando, FL 1/25/96 

2.0 INTROD~~TIOK -I 
1: .: 

In Febrky 1996, Northeast Research Institute LLC WERI) and ABB Environmental Senices. 
Inc. (ABB-ES) completed PETREX passive soil gas sampling at Study Areas 39 and 30 at the 
Naval Training Center in Orlando, Florida per P.O. SE627024G. According to ABB-ES. Stud\, 
Area 39 was formerly used as a coal storage yard, an alleged drum storage area. and an alleged 
landfill. Study Area 40 is a former landfill reportedly used for the disposal of household wastes. 
and potentially petroleum wastes. The purpose of the PETREX surreys \vas to screen each 
landfill and determine the nature and areal extent of volatile and semivolatile organic compounds 
(VOCs and SVOCs) in the subsurface. 

3.0 OBJECTIVES 

The objectives of this soil gas survey were to: 

1. Collect and report VOCs and SVOCs as constituents of the soil gas; 

3 -. Map the distribution of the compound occurrences to aid in defining potential source 
areas, preferential migration pathways and the area1 extent of chemical occurrences. 

3. Provide data to aid in dexreloping strategies for monitoring groundwater quality. and 
developing future investigative studies. 

4.0 OVERVIEW OF THE PETREX TECHNIQCE 

Each PETREX soil gas sampler consists of two or three activated charcoal adsorption elements 
(collectors) housed in a resealable glass container in an inert atmosphere. 

Soil gas sample collection is performed by unsealing the sampler and exposing the collector to 
the soil gas of the subsurface environment at the base of a shallow borehole. Sample collection 
proceeds via free vapor diffusion through the opening of the uncapped sampler container. 
Following a controlled period of time, the sampler is retrieved from the borehole, resealed, and 
submitted for analysis. 

One collector from each soil gas sampler is analyzed by Thermal Desorption/Mass Spectrometry 
(TD-MS). Selected second collectors may be analyzed by Thermal Desorption-Gas 
Chromatography/Mass Spectrometry (TD-GUMS) for compound confirmation. At least ten 
percent of samplers used in any project are three collector samplers. The third collector is used 
for setting instrument sensitivity prior to analysis. 
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Compounds are- identified by comparison to standard reference spectra run on the ssm;: 
instrument. The mass spectral ion count of the appropriate indicator peak(s) for each compound 
or group ‘of compounds is then plotted as relative response on a map and contoured u.sing a 
variety of standard geostaristical analyses. 

For a more detailed and technical discussion of the’ method. please refer to Appendix -4. 
PETREX Protocol. 

5.0 SCOPEOFWOfU\: 

NERI provided ABB-ES \vith 386 PETREX samplers. plus travel blanks and time calibration 
samplers. NERI also supplied written instructions on PETREX field methods. field sampling 
tools, and telephone support to ABB-ES as they conducted the field tasks to complete the 
sampling. The PETREX samplers and equipment were shipped to ABB-ES on Februq 1. 1996. 
ABB-ES began installation of the PETREX samplers the week of February 12, 1996. Time 
calibration samplers were used as a guide to estimate an appropriate esposure time. Samplers 
were retrieved from the field and sent to NEFU’s Lakewood laboratory for TD-MS analysis. The 
analytical results were compiled onto compound distribution maps and this interpretive report. 

6.0 FIELD ACTIVITIES 

ABB-ES began installation of the PETREX samplers the week of February 12. 1996. Samplers 
were placed on a regular grid on fifty (50) foot intervals throughout the t\vo adjacent Stud! 
Areas. All sampler locations are shown on Plate 1. Appendix F. 

Sampler installation was performed by creatin, 0 a narrolv borehole, approximately 18” in depth 
below the surface, using a rotary hammer drill. and placing the opened sampler. inverted, at the 
bortom of the hole. The borehole Gas backfilled with an aluminum foil plug and cappe:d with 
hydraulic cement with the sampler in place. 

6.1 Sampler Exposure Time 

PETREX soil gas samplers are retrieved following a time period that has alloxved for the soil gas 
emanating from the subsurface environment of a survey area to equilibrate with the installed 
PETREX samplers. This time integration period is determined for each PETREX soil gas survey 
based on time calibration data or site conditions. Samplers reach equilibrium with soil gas 
during the exposure period so that there are minimal v&nces in response between samples. 
Samplers are retrieved in the same order in Lvhich they were installed to minimize any variations 
based upon sample exposure time. 

ABB-ES personnel selected four locations for time calibration samplers. The first set (of time -,* 
calibration samplers was analyzed after a four day exposure and the second set of time 
calibration samplers was analyzed after a ten day exposure. The preliminary data from the time 

I calibration samplers showed the presence of tetrachloroethene (PCE), methyl-tert-butyl-ether, 
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and petroleum hydrocarbons. Thus. after an exposure of sixteen days. ABB-ES returned to Stud!, 
Areas 59 and 40 to retrieve all the samplers. The samplers were received at KERI’s laboratoq 
on March ‘4, 1996 and were analyzed by TD-MS on March 6-8, 1996. All Chain of Custod) 
Documents received by NERI are included in Appendix E. 

7.0 QUALIIY ASSURANCE/QUALITY CONTROL (QAIQC) 

7.1 Lot Control 

Quality assurance/quality control (QAIQC) collectors from each lot manufactured by NEFU were 
analyzed by TD-MS to ensure that they were contaminant free before the lot of collectors used in 
the field was released from the PETREX laboratoq. No compounds were detected abo\ve 
background on the QA/QC collectors. 

7.2 Travel Blanks 

One PETREX sampler \va.s randomly selected as a travel blank from each bag of surve> 
samplers. These travel blanks remained sealed and traveled with the survey samplers from the 
laboratory to the field and back to the laboratory to monitor potential contamination of the survey 
samplers. The travel blank samples were given the numeric designations 900 - 912 and were 
analyzed under the same instrument conditions as the survey collectors. Results of TD-MS 
analyses of the travel blanks for the targeted compounds are provided in Table B 1) Appendix B. 

7.3 DUPLICATE SAMPLES 

Ten percent (10%) of the PETREX collectors were used as duplicate samples. The purpose of 
the duplicate samples was to monitor the reproducibility of the PETREX collector. Results of 
the replicate analyses are discussed in Section 8.2 of this report. 

A more detailed description of the PETREX QNQC may be found in the PETREX Protocol 
located in Appendix A. 

8.0 RESULTS 

8.1 TD-MS RESULTS 

. 

All samplers were analyzed by NERI’s standard method of Thermal DesorptionIMass 
Spectrometry (TD-MS). Tetrachloroethene (PCE) and petroleum hydrocarbon compounds 
related to a hydrocarbon mixture similar in composition were the most prominent compounds 
detected in soil, gas. In addition to the compounds mentioned above, a single sample exhibiting 
the occurrence of chloroform was identified, and a single sample exhibiting the occurrences of 

‘polycyclic aromatic hydrocarbons (PAHs) such as anthracene, was identified. The”identification -2. 
of anthracene as well as other PAWS are only tentative at this time, and can not be confirmed 
without TD-GUMS analysis. . 
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Occurrences of PCE. BTEX and Gasoline Range Organics (GRO) have been reported and 
mapped. In order to map the reported compounds. mass spectral peaks indicative of the 
compounds’ were selected and their corresponding ion counts \vere summed and plotted. Ta’ble 2 
lists the reported compounds and their selected indicator mass peaks. 

TABLE 2 
Reported Compounds and Their Indicator Mass Peaks 

Renorted Cornbound Indicator Mass Peakis) (.UIVI 
PCE 164 
BTEX 78.92.106 

Gasoline Range Organics (excluding BTEX) 
Sum of the CA-C9 cylcloalkanes/alkenes 56.70, 84,9S. 112. 126 

Sample mass spectra of the compounds identified are sho\\n as Figures Cl-CA. Appendix C. A 
mass spectrum of a representarkve travel blank sample is shoun as Figure C5. 

The distributions of the compound occurrences have been mapped and are shoun on the 
following plates: 

Plate 1: Sample Location Map 
Plate 2: Relative Response of Tetrachloroethene (PCE) 
Plate 3: Relative Response of Benzene, Toluene, EthyIbenzene/Xyiene(s) 
Plate 4: Relative Response of Gasoline Range Organics 

_I >.. 

Plates 1 through 4 are provided in Appendix F. 

8.2 Duplicate Samples 

The second collector wire from ten percent (10%) or hventy six (26) of the survey samples were 
analyzed for the purpose of yielding a duplicate QA/QC sample result. The duplicate samples 
were analyzed by TD-MS analysis during the survey sample analysis. The results of the 

duplicate sample analysis indicate that identical compounds were detected in sample duplicates. 
The relative percent difference in the magnitude of response for the detection of PCE varied by 
an average of 4.2%; the relative percent difference in the magnitude of response:for the detection 
of BTEX varied by an average of 30.6%; the relative percent .diffeience in, the magnitudk of 
response for GRO varied by& average of 26.3 %. ‘: -:‘,; .;,. 

:.:; 
.,, 

‘, p;.. 
.;--:;,,.I;~ ,, .: .. -,- ,., : 

,.. ,-, . . ‘; j,, ,.: ‘.. :.. I -. .:. .,,, ./: .. 
..’ : .._,. .:; 

Replication of the PETREX &poke ,values. gene&y fall &hii;:;a,.&nge of 20% variability in 
samples .exhibiting high respons,e. : Samples exhibiting levels.. below the; de!ection limit (ND), /..^A_,.. _- 
essentially show 100% reproducibility. In samples exhibiting intermediate response values, 
reproducibility becomes more variable and, as with any dataset, occasional outliers exist (i.e. 

;; _ 

samples 124 and 182). Reproducibility is not only influenced by the levels of compounds 
detected, but is also significantly influenced by the number of compounds summed to report a 
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mixture. The highest \*ariabiliv is generally observed in the reporting of mixtures such as BTES 
and GRO. When the individual constituents of these mixtures are evaluated. the \*ariation is 
much lower. 

f---y 

Though evaluation of the duplicate sample analysis was based upon and EPA accepted method 
for calcuiating the relative percent difference between analytical results, this calculation is based 
upon actual values rather than orders of maetude; whereas orders of magnitude are the accepted 
parameter for evaluation of all soil vapor data. For example, sample number 124 (duplicate 
sample 2124) exhibited the greatest relative percent difference for BTEX and GRO: ho\ve\.er our 
interpretation of the two values would indicate that these samples exhibited the same response 
level. Visual inspection of the data indicates greater reproducibility than the relative percent 
difference calculations indicate. 

The anal-ytical results of the duplicate collectors are provided in Table B2, Appendis B. 

9.0 DISCUSSION 

9.1 Use of Soil Gas Data 

Soil gas data (including PETREX) reflect volatile and semivolatile organics collected at a point 
in the near surface. The sources of these volatile organics may be in the stratigraphic column 
and/or in groundwater below the collection point. Thus, the organics can be derived from surface 
spills. deposition, or migration into the deeper vadose zone, and groundwater. The soil gas 
survey reveals the area1 extent of contamination and is the optimum guide in identifj?ng areas in 
order to develop a vertical profile. including the drilling of soil borings and monitoring wells. 
Soil gas data are always semi-quantitative in that multiple sources in’soil and/or groundwater 
cannot be readily differentiated without supporting soil and groundwater data, However, the 
higher soil gas responses are representative of higher concentrations in the subsurface, given that 
subsurface geologic conditions are relatively consistent. 

The data from a PETREX suney are reported as the ion counts for the mass spectral peak which 
indicates the presence and relative abundance of a compound. Ion count values are the unit of 
measure generated by mass spectrometers to illustrate the reIative response of a particular 
compound which was present in the soil gas at the sample location site. A difference in ion 
count values of an order of magnitude or more is typically considered significant when 
interpreting potential source areas and migration/dispersion pathways versus background areas. 

9.2 Evaluation of Relative Response 

The soil gas response levels discussed in the following section are described as high, elevated or 
low relative to the entire data set. The ion count values that are reported represent semi- 
qualitative soil gas values that were esaluated relative to the, other sampler locations. ;;, 
Background conditions are described when only low levels of the compounds identified were 
detected. Low levels are considered those which would not represent detectable levels by 
standard quantitative methods for soils and/or groundwater. In NERI’s experience, levels below ,f---l 
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-.._ 100.000 ion counts for a single compound such as PCE. and levels below 200.000 ion COUIIIIS ior 
: ..;g#+N i mixtures such as BTEX and GRO would not represent detectable subsurface concentration le\*rls 

under ndrmal site conditions. Normal site conditions are considered to be sites in xvhich soil 
matrices are somewhat uniform, the depth to groundwater is less than 100 feet below the surface. 
groundwater flow rates are undisturbed, and normal precipitation and temperatures occur during 
sampler exposure. 

The contour intervals depicted on Plates 2 - 4 were determined based upon groupings in the data 
observed in histograms formulated from the statistical disgbution of the soil gas data. The 
histograms are shown as Figures Dl -D3: Appendix D. 

For a complete discussion of relative response evaluation. please refer to the PETREX Protocol. 
Appendix ‘4. 

9.3 Man Evaluation 

9.3.1 The Distribution of Tetrachloroethene (PCE) 

The distribution of PCE as detected in soil gas is shown on Plate 2, Appendix F. High soil gas 
response levels, which generally serve to depict potential source areas, were detected in the 
southeastern portion of the Study Area 39: west-northwest of the hazardous materials storage 
area and west of the ground maintenance building. Intermediate and lower response levels. 
which generally serve to depict migration or vapor diffusion pathways, indicate that PCE has 
migrated from the potential source area to the southwest. The area1 extent of PCE occulrrences 
appears to be limited and appears to have been defined by this investigation. 

The confirmed identification of PCE at sample location 201 was not possible due to high1 levels 
of petroleum hydrocarbons detected at this location. PCE was most likely not detected at this 
location, as it was not detected in any of the surrounding samples. 

PCE was not detected in Study Area 40. 

9.3.2 The Distribution of Benzene, Toluene, Ethylbenzene/Xylene(s) (BTEX) 

STUDY AREA 39 
The distribution of BTEX as detected in soil gas is shoun on Plate 3, Appendix F. High 1e:vels of 
BTEX response were identified at several locations in the southern portion of the Study A.rea 39. -A. 
These areas include the vicinity of the hazardous materials storage area, an area adjacent to the 
culvert aqd grate located in the southwestern portion of the parking lot, and areas located north 
&d northeast of the former coal staging area. Migration of BTEX from the vicinity of the 
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hazardous materials storage area appears to be limited but may extend beyond the sun-e>- limits 
to the east; migration of BTEX in the viciniv of the culvert appears to follo\v a preferential 
pathway created by the utility corridor to the north; migration of BTEX in the south central 
portion of Study Area 39 appears to follow a linear east-west trend, and may indicate a 
preferential migration pathway created by an artificial conduit or subsurface conditions such as a 
change in lithology. 

Isolated occurrences of BTEX were identified at samples located west of the grounds 
maintenance building and north of the storm drain located at the end of the retention pond. The 

environmental significance of discrete occurrences such as these is difficult to ascertain. however 
are not those normally associated with occurrences which would impact groundwater. 

The soil gas response values for the detection of BTEX vr.ere falsely elelrated at se\.eraI sample 
locations by the presence of naturally occurring aromatic hydrocarbons sourced from terpenes. 
The presence of high levels of terpenes occasionally mask. and sometimes result in a false 
positive for the detection of BTEX. BTEX may also be namrally derived form terpenes. The 
soil gas response levels detected for BTEX in the surrounding samples are considered 
background levels; therefore only naturally existing hydrocarbons appear to have been detected 
at these locations. The samples in which terpenes were detected are indicated by a “NI - not 
identified” in Table Bl 7 Appendix B, and on Plate 3: Appendix F. 

Only a single occurrence of BTEX was identified in Study Area 40. This sample was located in 
the eastern ball field. The environmental significance of discrete occurrences such as these is 
difficult to ascertain, however are not those normally associated with occurrences lvhich would 
impact groundwater. 

9.3.3 The Distribution of Gasoline Range Organics (GRO) 

STUDYAREA 39 

The distribution of GRO as detected in soil gas is shown on Plate 4. Appendix F. The physio- 
chemical characteristics of the hydrocarbons which comprise GRO, render them less mobile in 
the subsurface and therefore may more clearly depict potential source areas of gasoline release 
than does BTEX. High soil gas response levels of GRO were identified in the south central 
portion of the survey area in areas located north and northeast of the former coal staging area and 
southeast of the ramps and dumpsters. Migration of GRO in the south central portion of Study 
Area 39 appears to follow a linear east-west trend, and may indicate a preferential migration 
pathway created by an artificial conduit or subsurface conditions such as a changes in lithology. 
GRO occurrences may extend beyond the limits of this investigation east of the hazardous 
materials storage area. . ---, - 

Isolated occurrences of GRO were also identified at samples located in the southwestern portion 
of the parking lot and north of the storm drain located at the end of the retention pond. As 6% 
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previously discussed. the en\*ironmenral significance of discrete occurrences such as these is 
; difficult to ascertain. 

The soil gas response values for the detection of GRO were falsely elevated at several sample 
locations by the presence of naturally occurring aromatic hydrocarbons sourced from terpenes. 
The data surrounding these samples indicate that GRO were not detected at these locations: onl? 
naturally existin, 0 hydrocarbons sourced from terpenes \vere detected at these locations. The 
samples in which terpenes were detected are indicated by a “NI - not identified-’ in Table B 1. 
Appendix B. and on Plate 4, Appendix F. 

Only. limited occurrences of GRO were detected in Study Area 40. The detections were located 
northwest of the drainage ditch which runs parallel to Nautilus Street. As previously discu.ssed. 
discrete occurrences such as these are not those normally associated with occurrences yrhich 
\vould impact groundwater. 

10.0 CONCLUSIONS 

Tetrachloroethene (PCE) and petroleum hydrocarbon compounds related to a hydrocarbon 
mixture similar to gasoline were detected predominantly in Study Area 39. Occurrences of PCE. 
benzene, toluene, ethyIbenzene/xylene(s) (BTEX) and Gasoline Range Organics (GRO) were 
reported and mapped. A potential source of PCE appears to have been identified northwest of 
the hazardous materials storage area and \vest of the ground maintenance building. PCE 
occurrence appear to be limited and were defined by this investigation. Potential source areas of 
BTEX and GRO include the vicinity of the hazardous marerials storage area and areas located 
north and northeast of the former coal staging area. Migration of BTEX and GRO appears to 
trend east-\J’est. and may indicate a preferential migration pathway created by an artificial 
conduit or a lithological changes. Occurrences of GRO and BTEX may extend beyond the limits 
of this investigation to the east, therefore the area1 extent of petroleum hydrocarbons was not 
defined. 

No VOCs or SVOCs indicative of widespread contamination in subsurface soils/groundwater 
\vere detected in Study Area 40. 

11.0 LIMITATIONS 

In connection with this survey and associated interpretation, only a limited scope of work was 
performed by NERI. Therefore. NERI maintains that it has not defined the scope of the 
environmenta condition of the site. Professional judgments made within the context of this.. 
report are based on technical data made available to NERI. NERI assumes no responsibility for 
conditions which did not come to its actual knowledge. or conditions not generally recognized as . -IjLI 
environmentally unacceptable at the time this report was prepared. Furthermore, NERI assumes 
no responsibility for actions taken in response to the release of these findings. 
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APPENDIX A 
PETREX PROTOCOL 

. -> 
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REVISED SEPTEMBER 1993 

’ PETREX EhVIRONMEhTAL SOIL GAS PROTOCOL 

INTRODUCTION 

The PETREX Technique provides a means by \+Thich trace quantities of gases from subsurface 
derived organic contaminants can be detected and collected at the earth’s surface. The Technique 
is integrative, thereby eliminating the short-term variations associated v\ith other gasI’\:apor 
detection methods. The PETREX Technique directly collects and records a broad range of 
‘organic compounds emanating from subsurface sources. 

SI AS Q 

Adsorption collector wires (after construction) are cleaned by heating to 3580 C in a high vacuum 
system. Wires are packed under an inert atmosphere in glass culture tubes. One collector out of 
every batch of thirty is checked for cleanliness by mass spectrometry. Another collector from the 
batch is checked for adsorptive capabiliv. Based on the results, the batch of collectors is 
approved for release into the field. 

SOIL GAS SAMPLER TNSTALJ,ATION 

The sampler consists of n~o or three collectors, each a ferromagnetic wire coated with an 
activated charcoal adsorbent in a screw top glass culture tube. Each sampler is typically jplaced 
in a shallow hole, 14- 18 inches deep. The hole is backfilled and the location is marked. The 
sampler is left in the ground from one to thirty days, then retrieved and sealed for transportation 
back to the laboratory for analysis. 

The PETREX soil gas sampling technique is adaptable to various surface conditions commonly 
encountered within survey areas. These surfaces typically include concrete. asphalt, grass, and 
gravel. Two installation methods are routinely utilized to adapt to these surface conditions. 

The first method utilizes a coring shovel for sampler installations in grass or otherwise loosely 
consolidated soil conditions; The shovel cores a 14 inch deep by 2 inch diameter hole ;n the 
surface soils. 

PETREX soil gas samplers are placed: (@en end&&n) at .-the: b,ottom. of,each cor.e! Iho$el: The. _ _ ___ ._ 
samplers are then backfilled with. an aluminum foil plug and the original excavated &iii- To 

:;, 

complete installation, sample !ocations are marked with ribbon flagging and a numbered pm flag, G. . . . ..__.. L.’ -_.. _. 
as well as entered into a field notebook and plotted on a field “map. _i 

I” 



The second method of sampler installation utilizes an electric rotq hammer. equipped \vith 3r-1 

18 inch bv 1.5 inch diameter drill bit, for sampler installations under concrete. asphalt. or 
otherwise gonsolidated conditions. A hole is drilled through the surface to the dimensions of the 
drill bit equipped to the rotw hammer. 

PETREX soil gas samplers are placed at the bonom of each drilled hole. For retriesal purposes. 
a cleaned galvanized steel wire is attached to each sampler. Aluminum foil is used to plug each 
hole to approximately two inches below grade. Then each hole is capped to grade \vith h!*draulic 
cement. The hydraulic cement serves as protection from the external surface environment. 

To complete sampler installation, sampler locations are marked with paint (where applicable). 
entered into a field notebook. and plotted on a field map. 

SOIL G.4S SAMPLER RETRIEVAL 

PETREX soil gas samplers are retrieved follo\ving a time period that has allowed for the soil gas 
emanating from the subsurface environment of a survey area to equilibrate with the installed 
PETREX samplers. This time integration period is determined for each PETREX soil gas survey 
based on time calibration data or site conditions. 

Retrieval operations are dependent on surface conditions and routinely consist of the following 
two methods. 

The first method applies to grass covered or loosely consolidated soil conditions. A trowel is 
utilized to expose the backfilled samplers: then with a pair of tongs, the samplers are brought to 
the surface. At the surface, the samplers are sealed, cleaned, and labeled. Following retrieval, all 
debris are gathered and the core hole is backfilled with original material. 

The second method applies to concrete. asphalt. or other consolidated surface conditions. A 
hammer and chisel is utilized to remove the hydraulic cement plug and expose the sampler. B) 
means of the pre-attached retrieval wire. the sampler is brought to the surface. At the surface, the 
retrieval wire is removed and the sampler is sealed, cleaned, and labeled. Following retrieval, 
each drill hole is backfilled and patched 64th cement or asphalt. 

TIME CALIBRATION SAMPLERS 

. Time calibration samplers are included in PETREX soil gas surveys, as appropriate. These 
samplers are included as a means of monitoring the loading rates of volatile and semivolatile 
organic compounds (VOCs and SVOCs) emanating from the soil gas at a survey area onto the 
PETREX collectors. _ -;r 



I- .Y. ; . . During PETREX sampler installation. txo sets of three to fi\,e time calibration samplers are also 
. . ._ nstalled at survey sample locations that best represent the range of soil gas response for the 

survey area.’ These representative locations are determined based on previous soils andfor 
groundwater studies and other site specific conditions such as gradient and potential source areas. 

The first set of time calibration samplers are generally retrikved Nithin a week or less follo\ving 
the initial installation and the second set one week later. Often. permanent on-site personnel <are 
instructed to perform time calibration sampler reu-ieval. 

Lengths of exposure periods of the survey samplers for each survey are determined based on the 
results of each respective set of rime calibration samplers. Time calibration samplers are usually 
analyzed within 24 hours upon receipt at the laboratoq. At the first indication of significant 
relative ion count intensities and significant total ion count values. the decision is made to 
retrieve the entire complement of survey samplers. 

If there are no significant relative ion count intensities detected from the second set of ti,me 
calibration samplers, then the survey samplers are allowed to equilibrate in the field for a 
maximum time period of up to 30 days. The average environmental PETREX soil gas suney 
requires a cohector integration period of one day to two weeks. 

METHOD QNQC 

Within every survey sampler. the two or three collector wires should have adsorbed identical 
compounds. Like compounds on separate collectors relate an acceptable quality assurance (QA) 
during the smey’s analysis. The first v.ire is anaiyzed by Thermal DesorptionNass 
Spectrometry (TD/MS). The data from the first wire is reported on the relative response maps. 
The second wire is retained for analysis by Thermal Desorption-Gas Chromatography/Mass 
Spectrometry (TD-GC/MS), if warranted by the initial TD/MS analysis of the second wire. 

Approximately ten percent of the total PETREX suney sampiers contain three collector wires. 
The third collector wire. a QC collector xvire, is used by the operator to test the mass 
spectrometer’s operating conditions prior to suwey analysis. Some of these quality control (QC) 
collectors are also used to check the mass spectrometer sensitivity during survey analysis. In 
addition, the QC collector may be used to compare the reproducibility of the detected VOCS. 

3 



TRAVEL BLAKKS 

Two PETk.EX samplers, each containing a single collector wire. are included \vith each 
PETREX soil gas survey as navel blanks. These blanks are analyzed with the swey samplers to 
indicate whether there may have been contamination introduced to the survey samplers during 
installation or shipment. If compounds other than normal atmospherics (e.g.. CO?. H20.3,. and 

Ar) are detected on the blanks, these results are taken into consideration in the data presenration. 
This process. an initial step to data interpretation, involves the correction of ion count \aalues of 
the detected blank contaminants from the entire survey’s data set. The resulting ion coum values 
are provided on the relative response maps. 

i-;,: : 

An Extranuclear Quadrupoie C-50 Mass Spectrometer or similar instrument. equipped xx+th a 
Curie-point pyrolysis/thermal desorption inlet. is used for collector analysis. Mass assignment 
and resolution are manuaily adjusted using a Perfluorotributylamine (PFT3A) standard or a 
built-in tuning program, depending on the I ‘nsrrument. A linear correction, based on the kn0n-n 
spectrum of PFTBA, is calculated. This correction is applied to a second PFTBA spectrum. if 
correct mass (M/Z) values are obtained, the operator proceeds to the next tuning step. If not. 
Step 1 is repeated until correct masses are obtained. 

Peak intensity ratios are set from the major peaks in the PFTBA spectrum using the following 
values: 

Mass 
(M/Z) 
69 = 
131 = 
219 ZZ 

Spectrum 
Intensities 
100% 
48% i: 5% 
50% 2 5% 

During tuning, the ion signal for mass (MLZ) 69 of PFTBA is measured at a preset sample 
pressure and detector voltage and compared to previous valuesxt the same setting. 

Electron energy is set to 70 electron volts. -411 other operating parameters, such as scans. scan 
range, and mass offset, are established in the computer program. These values may only be 
changed by the laboratory manager. 

-Tuning is performed at the beginning of a run so that an individual survey is analyzed at the same 
set of instrument conditions. The samplers are analyzed in random order. 

: ‘-. -A’ 
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LABORATORY AlVALYSIS 

Periodic machine background and blank PETREX collector analyses are performed to assure that 
there is no cm-over between successive collectors. If there are peaks present Lvhich are not 
related to atmospheric gases, the supervisor is notified and the mass spectrometer is shut down 
and cleaned as necessary. 

A written sample number record is kept during the analysis to prevent accidental cross 
numbering. The mass spectrometer control program contains appropriate “flag statements” that 
prompt the operator with a warning if an input sample number has already been anal>*zed. The 
operator then checks the current number, along with the disk storage location of the previous11 
entered number to identi& the true numbering situation. 

COMPOtrF;D IDENTIFICATION 

Compound identification is based on molecular weight, compound fragmentation, and isotope 
distribution, as applicable. Each VOC exhibits a unique mass spectral signature. NERI 
maintains a large library of spectra of individual compounds, accessible by computer. In 
addition, the company maintains a large library of mass spectra of commonly used chemical 
mixtures; e.g., gasolines. diesels, industrial oils and solvents. coatings. plastics. etc. These 

spectra are used to assist in both compound and mixture identifications. 

The ion count response of an indicator peak(s), representative of the compound and away from 
interference by other compounds, is extracted for data presentation and mapping. 

INTERPRETATION OF SOIL GAS DAT.4 

Soil gas data (including PETREX) reflect volatile and semivolatile organics collected at a point 
in the near surface. The sources of these volatile organics may be in the stratigraphic column 
and/or in groundwater below the collection point. Thus, the organics can be derived from surface 
spills. deposition, or migration into the deeper vadose zone, and groundwater. The soil gas 
survey reveals the & extent of contamination and is the optimum guide in identifying areas in 
order to develop a vertical profile, including the drilling of soil borings and monitoring wells. 

Soil gas data are always semi-quantitative in that multiple sources in soil &&or groundwater 
cannot be differentiated. However, the higher ion responses are representative of higher 
concentrations in the subsurface, given that geologic conditions are relatively consistent. .: -. 

Due to chemical differences-between individual co.mpour@,, including their ability to both 
adsorb and desorb from the charcoal PETREX collector element, it is inv’alid to- comp’tiie the ion 
count of a compound at one sampling location to that of another compound. 

-I;-, . 
_ ~ _ .,, :. ,_ 
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Patterns of compound distribution in the soil = oas. as detected at the surface. can be srrongl> 

influenced by irregularities in the near surface and subsurface environment through \vhich the 
soil gas diffuses. These irregularities include subsurface man-made structures. such as concrete 
foundations, drainage systems. and wells, and such naturally occurring structures as fractured and 
unfractured bedrock, clay, and shale lenses. 

Other factors influencing the soil gas signal include ground and surface water. the free carbon 
content of soils, microbiotic activity in the soil, and natural and synthetic ground cover. 

All of these factors indicate that the most powerful use of soil gas data is in reconnaissance: 
identifying and mapping the relative abundance of the widest array of chemical species and 
mixtures. Efforts to relate soil gas response directly to ground\vater or soil contaminant 
concentrations is generally nor regarded as productive owing to the assumptions that are required 
for heterogeneity and source distribution. 

RELATIVE RESPONSE DETERWINATTON AND MAPPING 

The relative response values are reported as the ion counts of indicator peaks for any given 
compound or mixture. Sample locations on a base map are digitized as X-Y coordinates and ion 
counts for the reported compounds are plotted at respective locations. 

Mapping of the ion counts occurs after contour intervals for each compound or component class 
are determined. In order to establish the comour intervals, factors such as statistical analysis of 
ion count distribution, physiochemical considerations. and component-source material 
relationships (if known) are taken into account for each compound or class, in each area, on an 
individual basis. Each map is then contoured by hand. The resultant contour zones for each 
compound or component class in each area are color coded on a relative basis depending on 
whether the data are interpreted to be of high. moderate to high, moderate, etc., intensity. The 
response salues found on each of the response maps are color coded and contoured on this basis. 

6 



PETREX Soil Gas Surve?: - Naval Training Center, Orlando, FL 

.-_ 
. . . 

: . . . I 
‘. 4 

‘: 

APPENDIX B 
TABLES B&B2 

--r . 

Northeast Research Institute LLC - Final Report 

I n*n. 



Table Bl 

PETREX Relative soil gas Response Values (in ion counts) 
Stud? Areas 39 and 40 - Main Base of the Savai Training Area, Orlando, Florida 

Sample PCE BTEX GRO Chlorofor PAHs 

1 
2 
3 
3 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
73 i- 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

13,956 
Missing 
Missing 

ND 
Missing 
Missing 
Missing 
Missing 
Missing 

ND 
Missing 
Missing 

1,619 
ND 

1,924 
1,200 

353 
ND 
ND 
ND 
ND 
536 
955 
ND 
ND 
ND 
ND 
ND 
ND 
397 
417 
365 
ND 
ND 
ND 
ND 
ND 

3.791 4.658 ND 

438 299 ND 

3.133 322 

NI 
ND 
NI 

ND 
NI 

500 
1.786 

ND 
ND 

1,716 
517 

1.036 
2,493 

ND 
552 
ND 

9,813 
ND 

3.283 
ND 
578 

NI 
ND 
NI 

ND 
ND 
310 
817 
ND 
ND 
630 
ND 
359 
ND 
ND 
ND 

1,376 
. 422 

ND 
7,787 
. .ND 
” ND 

., 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
hTD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.ND 
ND 

. . . 

.  .  10,173 >5;781 ’ .i $5.. ND 
664 477 ND 

7,794 ‘3,545 ‘. ND 
4,429 2,888 ND 

ND 

ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 

.ND. .,; ../,. 
.I, ND -:.- : _I :,:. 

.ND ... 1, .” 

<- ND .::...: 

; :. .-; ‘. ,‘: j : .,.::;: 

,.I ” _ _ 
ND ->, . 

ND . ._. 

ND . ..,. . 
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Table Bl 
PETREX Relative soi gas Response Values (in ion counts) 

Study Areas 39 and -IO - niain Base of the I\;avaI Training .4rea, Oriando, Florida 

Sample PCE BTEX GRO Chlorofor P.4Hs 

38 ND 446 973 ND ND 

39 ND 
40 ND 
41 ND 
42 ND 
43 ND 
44 525 
45 ND 
46 ND 
47 ND 
48 ND 
49 ND 
50 ND 
51 ND 
52 ND 
53 ND 
54 ND 
55 410 
56 ND 
57 ND 
58 1.052 
59 ND 
60 ND 
61 ND 
62 ND 
63 ND 
63 587 
65 ND 
66 ND 
67 ND 
68 ND 
69 ND 
70 567 
71 ND 
72 ND 
73 543 
74 406 
75 521 

407 
327 
ND 

1.987 
2,670 
2,035 

842 
ND 
ND 
ND 

7.549 
2.619 

21.966 
ND 
ND 
926 
ND 
ND 
ND 

1.229 
612 

1,456 
ND 
ND 
378 

136.312 
3,791 

319 
581 

3.851 
ND 

2,489 
ND 
ND 

3,800 
2,273 
5,902 

3 711 -.A 
ND 
ND 

1.297 
282 
456 
963 
317 
ND 
ND 

1.709 
ND 

2.508 
316 
438 
ND 
ND 
ND 

: 364 
762 
ND 

1.118 
ND 
ND 
ND 

7,252 
1,923 

ND 
1.249 

370 
ND 
ND 
ND 
ND 

3,009 
579 

2,584 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
nTD ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
SD ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

Page 2 

4. 



Table Bl 

PETREX Relative soil gas Response Values (in ion counts) 

Study Areas 39 and 30 - hlain Base of the Kavai Training Area. Orlando. Florida 

Sample PCE BTEX GRO Chlorofor P.4Hs 

76 ND ND ND ND n;D 

77 ND 
78 ND 
79 ND 
80 ND 
81 ND 
82 ND 
83 h’D 
84 KD 
85 ND 
86 613 
87 ND 
88 ND 
89 ND 
90 ND 
91 ND 
92 ND 
93 444 
94 ND 
95 x\:D 
96 SD 
97 ND 
98 ND 
99 ND 

100 ND 
101 ND 
102 ND 
103 ND 
104 12.839 
105 ND 
106 ND 
107 ND 
108 ND 
109 ND 
110 ND 
111 ND 
112 ND 
113 330 

ND 
ND 
ND 
ND 

3:775 
1,927 
1.183 
2.489 

& 
1.826 

ND 
1,698 
1,480 
1.357 

ND 
1.313 
2.259 

.X91 
2.587 

- .?t:i 
455 

1.702 
ND 
ND 

1.360 
1,164 

ND 
33,572 

531 
5.610 

ND 
542 

1,087 
555 
351 
549 

5,695 

ND 
ND 
ND 

’ ND 
379 

1,985 
ND 
408 
617 
392 

ND 
658 
320 
ND 
830 
ND 
354 
ND 
ND 
ND 
354 
ND 
744 
ND 
ND 
ND 
ND 

1,868 
388 

4,847 
ND 
ND 
ND 
339 
ND 
344 
797 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Table Bl 
PETREX Relative soil gas Response Values (in ion counts) 

Study Areas 39 and 40 - -Main Base of the I\i’aval Training Area, Orlando. Florida 

Simple PCE BTEX GRO Chlorofor PAHs 

114 419 851 288 n:D ND 

115 
116 
117 
118 
119 
120 
121 
122 

-123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

ND 369 352 
335 624 ND 
ND 8,078 3,339 
ND ND ND 
ND 436 298 
ND 440 393 
ND 130.391 832 
ND ND 344 
ND 26,702 404,174 
ND 927.948 62,799 
ND 4,511 2,442 
.ND 12,187 1,215 

2,390 l-393*722 327,202 
ND 320,03 1 139>960 
ND 11.907 7,687 
ND 17,48 1 4,699 
ND 4.560 815 

10,059 97,794 113.810 
79,796 51,968 36,973 

ND 13.502 5,897 
ND 2,674 ND 
ND 1.194.729 5 1,464 
ND 1,693.581 2.993.439 
499 271,719 250.4 13 
436 126,189 43 1,205 
XD 135.204 198,487 
402 22,656 167,665 
ND 1,027,170 5.276.923 
ND 538.218 563,639 
848 NI NI 
ND ND ND 
hTD ND ND 
hTD 8,333 2,790 
ND 222,456 312,817 
ND 527,422 348,30 1 
ND 120,358 426,263. 

1 01842 NI NI 

ND 
ND 
ND 
h’D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND- .\- 
ND 
ND 
ND f---N 
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Table Bl 

PETREX Relative soil gas Response Values (in ion counts) 

:-\ Study Areas 39 and 10 - Main Base of the K&al Training Area, Orlando, Florida 

Simple PCE BTEX GRO Chlorofor PAHs 

152 -- 383 2.860 630 ND ND 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 

ND 1371728 
ND 698,735 
ND 666 

1,066 ND 
1,502 ND 
6,623 ND 

ND 1.112 
ND 117,847 
ND j-333,626 
ND 6.418 
ND 5.723 

7:460 30.729 
532 2,406,990 

1,449 7,730 
2,414 90,487 
4,64 1 225,057 

ND ND 
ND 95,270 
808 4,566 

3 8,026 198,646 
963,856 27.217 
255,684 1 01028 

x260 
21084.264 

468 
ND 
ND 
ND 

1.520 
1,433,OlO 
3J62.332 

3.221 
8.561 

27,330 
1,303,653 

2,726 
213.131 

7,899 
881 

3.554 
782 

379.814 
7” 887 -em. 
48.3 19 

175 1,171t370 ND 
176 789,291 734,171 
177 ND 1.323 
178 1.153 54.288 
179 ND ND 
180 ND 1,685 
181 ND 640 
182 446 287,886 
183 169.921 944,220 
184 3,029,710 3,407 
185 11048.120 1,173,041 

201.027 
363,952 

3,887 
328.039 

ND 
3,562 

ND 
.693,49 1 

1565,281 
633:3@i 
280,03,1’ 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND o 
ND 
ND 

, 7 ND : : 

c . a 

: ‘, ’ ; ND:‘:. ND j 
,,,7 ND-’ ‘; ; 

:. _/. ‘ _ 
- ...-. 

1,. 
186 21,705 344.223 ~~8,074,~ ND‘ L_..- . 
187 499,523 5,356 80.25 1 203,062 _’ ND.. . 

2’08,81~ -- 188 123,450 88,22 1 ND ND --‘,~-, . . . 
189 7,067 881,210 3,403,986 ND ND ~ 
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Table Bl 

PETREX Relative soil gas Response Values (in ion counts) 
Study Areas 39 and 10 - Main Base of the Naval Training Area, Orlando, Florida 

&lpk 

190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 

PCE BTEX GRO ChIorofor PAHs 

ND 30,213 171.203 ND ND 
ND 552 ND 

6,758 ND 414 
16.537 38,328 32 1.998 

ND 137,456 271,785 
59.290 11,649 44,442 

3,076 222.23 3 446,166 
ND 997 986 
XD 364 ND 
ND ND 2.232 
ND ND ND 
NI 6,828,930 19.85 1,990 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
FiD ND 
ND ND 
ND ND 
ND ND 
ND 8,531.151 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND -- 
ND 
ND 

ND 
ND 
ND 
hTD 
ND 
ND 
ND 
ND 
ND 
h’D 
303 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

19.812 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
41,322 

4,960 
752 

2,468 
917 
462 
ND 

1.861 
693 

ND 
ND 
ND 

6,OO 1 
1.954 

ND 
7,095 
4,782 

25,415 
553 
ND 
370 
390 
378 

11,415 
450 

ND 
21,802 

2,456 
ND 
514 
962 
881 

: ND 
73.052 

260 
3 702 -.- 

ND 
ND 

5.375 
ND 
ND 
851 

1,896 
66.320 

ND 
718 
ND 
ND 
ND 

121,345 
ND 
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Table Bl 

PETREX Relative soil gas Response Values (in ion counts) 

Study Areas 39 and 40 - Main Base of the K.aqd Training Area, Orlando, Florida 

Simple PCE BTEX GRO Chlorofor PAHs 

228 376 ND ND ND ND 

229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
34-J - I 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 

* 900 
* 901 

ND 598 
1.290 1,082 

ND 10,482 
ND 4.162 
ND 27,000 
ND ND 

2.750 ND 
ND ND 
616 ND 
ND 536 
ND ND 
ND 17,374 
311 35,460 
ND ND 

1,001 7,084 
N-D ND 
ND 686 
ND 461 
ND ND 
ND ND 
ND 454 
ND ND 
ND ND 
ND 2,94 1 
ND 845 
ND 487 
ND ND 
ND 1,193 
ND 2,171 
ND 585 
ND 2,429 
ND 374 
ND ND 
ND 2,396 
ND ND 
ND ND 
ND ND 

ND 
ND 
475 

45.590 
581 
ND 
hJD 
ND 
479 

1:189 
ND 

529?606 
548,479 

ND 
12,425 

ND 
461 
ND 

: ND 
893 
ND 

3,992 
ND 

2,571 
1,993 

510 
ND 

1,144 
1,211 

ND 
993 
447 
ND 

1,475 
5387 

ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
h’D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Table Bl 
PETREX Relative soil gas Response Values (in ion counts) 

Stud? Areas 39 and 40 - 5lain Base of the Naval Training Area, Orlando, Florida 

Sample PCE BTEX GRO Chlorofor PAHs 

* 902 ND ND ND ND ND 

* 903 ND ND ND ND ND 

* 904 ND ND ND ND ND 

* 905 hD ND ND ND ND 

* 906 ND ND ND ND ND 
* 907 ND ND ND ND ND 

* 908 ND ND ND ND ND 

* 909 ND ND ND ND ND 

* 910 ND ND ND ND ND 

* 911 ND ND ND ND ND 

+ 912 ND ND ND ND ND 

* 913 ND ND ND ND ND 

LEGEhD: 

PCE - Tetrachloroethene 
Indicator Mass Peak - 164 

BTEX - Benzene, Toluene,Ethylbenzene/x?‘lene(s) 
Sum of the C6 - C8 Aromatics 

Indicator Mass Peaks - 78.92.106 

,/@--I*. * 

GRO - Gasoline Range Organics 
Sum of the C4 - C9 Aliphatici 

Indicator Mass Peaks - 56.70,84.98, 112, 126 

Chloroform - 
Indicator Mass Peak - 83 

PAHs - Polycyclic Aromatic Hydrocarbons 
Sum of the C 1 I -.C 13 Polycyclicaromatics 

Indicator Mass Peaks - 149. 163, 178 
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Date Shipped to Field: .J - \ -3 -& By: @L---- 

., Client Use Onlv 
-.. _ 

Date Recvied in Field: 3 ,:z a . / /,h I 
‘. By: ,,,& 

‘&LA 
.-. . 
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Date Shipped From Field: 3/4/y& BY: ,.)Mn;/ 
/ ’ 

Date Recieved from Field ‘3 -s -& 

Number 9f Samples Rec’d: SC77 
Condition:as Rec’d in Lab: qcca 

a 
. . . 

_ Notes: 

‘. 
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Appendix E 
Table E-l. Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

SCTL for RBC -’ for RBC J for Industrial 
Residential Soil Residential Soil Soil 39800101 39SOOlOl 39800201 39800201 D 39800201 39800301 

Sampling Date 
Sample depth (feet bls) 
Dieldrin 



Appendix E 
Tablv E- 1 Surrmary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Tramng Center, Orlando 

Orlando, FL 

, F ‘SCTL for 1 RBC . for IRBC ’ for Industrial 1 I I I I I I 
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Appendix E 
Table E-l Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando. FL 

I j F ‘SCTL for l KBC” for 1 RBC J for Industrial 1 I 1 I I I 
Identifier 
Sampling Dale 
Sample depth (feet bls) 
\,,.l.di,n nm.nirc ,,n,kn 

Screening ’ Residential Soil Residential Soil Soil 39800601 D 39800601 39800701 39SoO601 39SOlOOl 39SOllOl 
22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 29Aug-96 29-Aug-96 

O-O.5 o-1 o-1 O-l o-2 o-2 
I I I I I I .“Im.IIF “‘y”n.C’, vyrr.y I I I I I I I I I I I 1 I I 

2000001 I 7800.OOOln I 200.000.0001n I I I I I 
I I , I I _ 

","".. ".1"..."_ I 
-t ;,,',,,I 1 ,',,',,I- f ,,,',,,',,L ; 

1 I I I I NAI 1 NAI 
I I I I I I I I rlrl I &IA I I 
L 

I LL(“.“““, I I .OW.W” 111 I 
1-16.00oi i ~65000 i, i 

L”“.“W.uu”,II I 
.760:000 In I 

I I I I I I ,*n mm 
I I 

t- 
I I --,--- I I I I I I I I 1 1 I I I # NA NA 

I innml I i7nnnl~ 11o,oOO[c 1 I I NA NA 
I 410000.0001n I 861 I 761 i 631 I 59 NA NA 1 

,S,,~L,lII”I”SLI15115 . “,““” .“,““” ” 

Toluene 300,000 16,OOO.OOO n .-,---,--- 

Xylene (total) 290,000 160.000.000 n 1 ,OOO,OOO,OOO n 55 4J 4J 25 NA NA 

Semivolatile organics. uglkg 
l-Methvlnaohthalene 290.000 ND NA NA . ..-....... -r 

I I 

7.MdhvlnnnhthabnP -;;;l;;,;;,;..” .-..- I 15000001 I 3 lM3OOOln I 82.0OO.OOOIn I --v---m--- 4415 l I I I I I I I I I 1 485 NA NA 
120.000.0001n I I I I I I I I I NAI I NAt I .--..-r .-. 

A,-ananhthvleno ,,““..“r . ..“.‘“..” 

Anthracene 
Rmn,nla\nnlhrarrna ““..‘.“\“,“.. . . . . ---..- 

--t- 11OOOOOi I 2’3OO’OOOln I 611000:0001n I I I 611J l I I I I NAl I ,, -,---.---, , -,---,---,.- , --r---u---, , I I I I I 1 I I NA 

I 
19.o~.~ol I 23.0~.~0ln I NA NA 

I I -1k--- I 1400--t I I .8801c I 
610.000.000~n I I I I I 

I- I 7:8oOlc 1 .--- SSIJ I 11OlJ I 3101J I I I NA NA 
1001 I 86)~ 1 7801~ 1 I I NA NA 

I I 14001 I 8801c I 7.8001~ 1 921J l 2501J l 4601 I NA NA '",.-", ",.. I_."....._.._ 
--I-----j 2,3&:i;1 I I- I . -, , I I I I 

Eenzolo h Mervlene I 2,3~.~Oln I 61 .OOO.OOO~n I 7915 1 22015 1 190 J NA NA 

‘“..““\..,..““.““... -..- 
t ’ ’ i 

1 I I I 380 NA NA _...~ . 
290,000 Ic I I I 61 J NA NA _.___ -_. 

t lstido~ I-- 88OOlc I 78.0001~ 1 811J 1 1901J l 

-,..,-..- . . ..--. 88.OOOlc I I I 78O.OOOlc 1 . I 1lOlJ t I I 2901J I 540 44J NA NA -- 
RRlr I 7Flnlc I I I 4Rl.I I 7s .I NA NA 

I 2300000in i 6i:oomooin i 1301J I 2201J 1 7801 1 

-.-\- --.. I --.-..a 

ni-n-h~evlnh~halafa I I 78OO‘OOOin I 731J 1 100/J l I I 2001J l I 

I I I I I I 1 1 I I I I I 1 

1 d’-l-~nF 3.2001 1 19Oolc I 17.oOoIc I 111 I I I 5.31J I 2.3lJ I NAI I NAI 1 a.,. --- 

4,4’-DDT 

alnha-Chlardane 

I I I I k I I 1 
4:sOO~ 1 19Oo~c 1 17;oOOlc 1 131 1 I 111 1 4.21J 1 NAI 1 NAI 

I I 3.0001 I 49olc I 44oolc I 1.9lJ l 201 I I I NAI I NAI 
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Appendix E 
Table E-l. Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 

I 01 1,600 I 
0 cl; 37 23n 1 crni, I I t 

- . 44 10s 1,600 n- -- - .-. _.. .-.- . 
0 95 390 390 n __ .~~- -..--~_.--. 
.18 390 390 n --___- ,-. 

- I 91 4 ND 1.000,000 
ND 6.3 n -___-.- 
15 550 n 

Zinc 



Appendix E 
Table E-l, Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

‘SCTL for REX’ for JRBC ’ for Industrial ( I I I I I 

Acenaphthene 

Acenaphthylene 
Anthrncene . . - __.._ / 
Benzofa)anthracene 
Benzo(a)pyrene 
Benzo(b)Ruoranthene 
P.-.“...-.,,. b. i\..anrlans 

-,__-,-_- 

-.---- 

2.300,OOO 4,700,OOO n _- ~-- .- 
1.100.000 2.300.000 n , .,...,.._ ,._ , I 8 I 

19.000.000 23.000.000 n 1 610.000.0001n I NAl 1 101 I 391 
1 I 
I 601 I 121 1 141 

2.51 I 2ol 11400 L '8801~ 71800 c NA 18 20 6.5 I I I 
100 881c 780 c NA 30 43 70 4.51 1 481 I 

140 8801~ 7.800 c NA 7.5 10 18 I I 
., 

.-- 
I- I -1--m - L 1 I 

13 
7 mn nnnl I 7?nnnnnln L,--“).,.,- . . I 6l,OM).mO[n 1 NAI t 51 8.5 16 7.5 

I 8,800Ic , I 78:OOOtc 1 
,--- 

290, 
NAI I 

I 1 
7.5 I 

I 
10 18 13 

32.OOOk 1 ,ooolc I NAI 1 
ooolc I NAI I i !Ol 26 32 3 24 

I 

hid3.Fthvlhcrvl~ahthalate 

I I I I 
mnlr 7,800Ic 1 NAI 1 71 1 8.51 1 141 1 I I 61 

I 82.000.000(n I NAI I 7.51 I 4.51 I 8.51 I 31 I 171 
--- - 

3.100,OOO n , I I I I I I I I I I I I 
2,300.OOO n I 13i nnnnnnl~ I 

. , ,--..,-.,- ,. 
NAI 1 
._. . 

1Al 1 
. 1 

inl I 
.- 

161 I 
.- 

ASI 1 
..- 

ftnl 1 
-- 

2,300.OOO n , I 61 0OMlO0~n I _ .,---,---,.. , NAl l I 1 
iAI I 

261 1 I t 441 I I 1 
N-i 1 

701 I L I 41 I t 1 281 I I 

46.000 c 1 41o.ooolc I NAl 1 NAI I NAI ( NA] 
NAl l NAI 

,.,r - -.~ 
NAI 1 NAI 1 NAI 1 NAI 1 I I I 

Pmtachlnmnhcnol / NAI I NAI l NAl I NAI 1 Nil 1 

Pope 7 of 25 
P39 XLS. PI 
3l3om 



Appendix E 
Table E-l, Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

‘SCTL for RBC’ for 1 RBC J for Industrial I I 1 

Chromium ---ztwt 
.,_-_,--- 

3901n 

Cobalt 
Caawr 

4,7001n 
I 3.1OOln 

I I NAI i NAI 1 NAi 1 NAI 1 NAI 1 NAI 
NAl I NAl 

.--,--- .. 
L I I I 

7121 23.0001 1 23]000 In 
82,000 n 

NA NA NA NA 

610,000 n NA NA NA NA NAI 1 NAI 
I 1451 5001 I 4001 400 NA NA NA NA NAI i NAl 

Page t 
P39 XL 
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Appendix E 
Table E-l. Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

‘SCTL for RBC’ ror IRBC 3 for lndu&ial 1 

19000000’ 
- ~- -__ 

<?.-CKJOOOO n 

Explosives, uglg 
2,4-Dinitrotoluene 
PesticideslPCBs. uglkg 
4,4’-DDE 
4,4’-DDT 
aloha-Chlordane 

1,300 160,000 n 4,100,OOO n NA NA NA NA NA NA 

3,200 1900 c 17,000 c NA NA NA NA NA NA 
4,500 1900 c 17,000 c NA NA NA NA NA NA 

I 3.000 490 c 44OOC NA NA NA NA NA NA 



A----A!.. F 

nppenulx t 

Table E-l. Summary of Detections in Surface Soil Analytical Results 
Study Area 39 

Naval Training Center, Orlando 

Orlando, FL 

Identifier 
Sampling Date 
Sample depth (feel bls) 

‘SCTL ror RBC J ror RBC ’ for Industrial 
Screening ” Residenhal Soil Residential Soil Soil 39503901 3&io4301 39so5101 39so5501 39805901 39806001 

---- 
I I 

I 2-Dee-96 3-Dee-96 4Dec-96 4-Dee-96 !5-Deo96 5Dee-96 
I O-l n-1 n-1 n-r n-1 n-r 

Die&in - I 
gamma-Chlordane 
Inorganics, rnglkg 
Aluminum 
Arsenic -- 

(Barium 
Beryllium 

kadmiun 

1 I I I I I 
- . - . I . 1. Y-I - v-v 

701 1 4olc 1 3,OOol 1 4901c 1 3601~ 1 NAI 1 NAI 1 
44oolc I NAI 1 

NAI 1 NAI [ NAI 1 NAI 1 
NAI I 

NAI 
NAI i NAI I NAI 

I I I 

I I I I 
I 

I I 
L 

--. .._ ._--- 
?OR8 7?,0001 1 ,OOO,OOO Jn NAi 1 NAI I 

I I I I 
76.000 n NAI I NAI I NAI 1 NAI 

1’ 
. . . . 

08 0 43 123 It 

[Iron’ I 
-..-_-c- .--- _ _ . 

712 
.-_A. 

23 000 23.000,r 
ILead 

Magnesium 

Manganese 
Mercury 

-..-- &~._. __.-. 
I _ ..-~ 

328 ND 460.466 460,46E I 
81 1,600 1600 n 

0 07:p-3i-’ 23 
47,000/n I NAI I NAI 1 NAI 1 NAI I NAI 1 NAI . 1 

n 610k 1 NAI 1 NAI I 
1 I 

NAI 1 NAI 1 NAI I NAI INickel NP” -‘I .- ., , . . . ., , . . . ., , ,.,., . 441 1051 I 1.600/n I 41 OOOln I 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

1 NAI I NAI I NAI 1 NAI I NAI 1 
I 

I I , - - - . . . -. . 

0951 3901 I 
I-. , 

39Oln I lO.OOOln I 
1o;OOo n 

I NAI 1 NAI 1 -$ .I, .---.I 
I I 

NAI 1 . . ..I , NAI 1 . . ..I I NAI ..I., . 
16 390 390 n , NAI I NAI I NAI I NAI I 

91 4 ND 1 ,OOo.oOO I NAI I 
I I 

NAI 1 
1 .OOo,oOO NA , I I NAI I I 

i&I : 

NAI I NAI I 
L 

NAi . . ..I I ._..I I ..,.I . 
2 ND 6.3 n 160 n NA 1 NAI 1 I NAI 1 NAI I NAI 1 . 

31 15 
I I 

550 n 14.000 n NA I NAI I NAI 1 NAI i NAi 1 NAr 

610&01” I 
I I I I . . . _. . . . . . 

I 172i 23.0001 I 23.OOOln I NAI 1 NAl 1 NAI I NAI I NAi I NAl 1 I I .~~~ I 1.. I _. . . _, , . .r . . .I . I.,7 
I I I I I I I I 

,.#-I, 

I I , I 
I I I 

ND/ ND1 ( ND1 1 ND1 I NAI 1 
I I I I 

NAI 1 
I I 

NAI I NAI I 
I 

ND/ ND1 1 ND1 I NDt 
I NAI 1 NAI 1 I 

NAI I 
I I 

NAI 1 NAI 1 NAI 1 NAI I 1 
NAI 

ND1 ND1 1 
I I 

ND1 1 ND/ 1 NAI I 
NA, , 

I I 
NA, , 

I I 
NA, , 

I I NAl l NAI 1 

Zinc 
Radiological, pCi/g 
Gross Alpha 
Gross Alpha, Uncertainty 
Gross Beta 

la, Uncertainty 
. 

I ND! ND1 / ND1 I ND1 I NAI 1 NAI I NAI 1 
I I 

NAI i NAI 1 NAl Gross Be’ 
General Chemistry. mglkg 1 
Total Pekoleum Hydrocarbons 1 

1 I I I . . . . . . . . _. . .., . 
I 

ND; 3501 1 ND/ 1 
I 

ND( 1 NAI 1 NA( 1 NA NA NA NA 

Page 1r 
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Appendix E 
Table E-l, Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Tramng Center, Orlando 

Orlando, FL 



Appendix E 
Table E-l. Summary of Delections in Surface Soil Analytical Results 

Sludy Area 39 
Naval Training Center, Orlando 

Orlando, FL 

‘SCTL for RBC’ for I RBC J for Industrial I I I I I I 1 

Aanganese 

NA 
NAI m 

NA 
NAI 1 NA 

NA 

91 4 ND 1600,000 1 ,OOo,oOcl NA NA 

2 ND 6.3 n 160[n 1 NAI ] NAI 1 NAI 1 NAI 1 NA NA 
31 15 550 n 14,000 n NAI 1 NAI 1 NAI 1 NA NA 

17 2 23,000 23,000 n 610,0601n 1 NAI 1 NAI 
NAI l- 

1 NA, , NA NA 
I 

NAI 1 
I I I I I I I [ 

- I NDj ND1 1 
1 I I I 

;ross Alpha ND1 [ ND, , NAI 1 
I I I . 

NAI 1 1 NAI 
NAI 1 

NAI 1 NAI 1 
NA( 

NAI 
1 NAI 1 NA( / 

t 0951 3901 I 390/n 1 10,000 

Sodium 
Thallium 
Vanadium 

Zinc 
Radiological, pCilg 
c 
Gross Alpha, Uncertainty 
Gross Beta 
Gross Beta, Uncertainty 
General Chc 
Total Petrole 

ND ND ND NO NA NA 
ND ND ND 
.ND 

ND, , NAI 1 NAI 1 NAI I NAI { NA NA 
ND ND NA NA 

imisiiiGiia/kZ --I -. 
. _ -_.-. ND] 1 NAI 1 

I I 
NAI 1 

I I I I 
NAI [ NAII 

I I I I I 1 I I I I 
--.-~-L-c?-- -. 
urn Hydrocarbons tJD- 

- --.-.. / I I I I I I I I I I I I I 
350 ND! ) ND/ ) NAI j NA] 1 NAI 1 NAI 1 

I 
NAI 1 NAI 

Page 1 
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Appendix E 
TnMv E- 1 Surririwy of Delections in Surface Soil Analytical Results 

Sludy Area 39 
Naval Trammg Center, Orlando 

Orlando, FL 

a ‘SCTL for RBC or ‘f 

ldentitier Screenmg ’ Resldenllal So11 Reslde~t!a~~f i--- Soil 39SO6401 D 39SO6402 398064020 39806401 39806401 D 39806501 -- 
Sampling Date 9124197 9124197 9124197 9124197 9124197 9124197 . . .-...--..---.-_ 
Sample depth (feel bls) I o-o.5 0.5-l .o 0.5-l .o l-2 l-2 O-O.5 

Volatile organics,uglkg 
-__..__ _. _.~.. . . ----- .-..- 

. ..--.*. --~ -_ _.~.. . . - - I I I I I I 
ICarbon dtsullide 200.000~ 7.600.000/n I 200.000,0OOln t NAI t NAI I NAi I NAI 1 NAI I NAI I 

L - ,-. - ~_---- & .-.- 

I 240.000 7.800,OOO~n 1 200,001-.- , , D.OOOIn I NAI I ! I NAl I +-------+-.. I I NAi 1 I I NAI I , , ,NA, , NA, 
16.0001 85.000 /c 1 760.000/n 1 NAI I NAI / NAI I NAI I NAI I NAI 

Ethylbenzene 
Methvlene chloride 

I-’ 
I 

I 
I 

-+ 

1 -- L i 
I  .  ,  .  -  .  .  -  \  .  -  .  -  ,  

Semivolatile organics, uglkg 
1 Methylnaphthalene 
2-Methvlnaohthalene 

_- 

290,000 ND 
1.500.000 3.100.000 n 

Benzofajanthracene 

I 

I s 
-1 

110,000,c 1 NA, I NA, 1 NA, 1 NA, , NA, , NA, 
I 410.000,000/n I NAI I NAI 1 NAI I NAI I NAI I NAI 
1 1,000,000]000~n I NA, , NAI , NAI , NA, , NAI , NA, 
I I I I I I I I I I I I I I 

_...I_..._._ r ..-..-. 

:xplosives, uglg 
2,4Dinitrotoluene 
PesticldeslPCBs, uglkg 
4,4-DDE 
4 4’-DDT 

_.. ._. . 

1,300 160,000 n 4,lOO.OOO n NA NA NA NA NA NA 

3 3013 
-,--- 

I!xKl c .-_- - 17000 c 
..I--- - NA NA NA NA NA NA 

4.5001 I 19Otlc I 17.0001c I i K NA NA NA NA NA 
.,. 

-- 
, I I 

3:oooj 
1 1 I I I I 

alpha-Chlordane 1 49Ojc , i400,c 1 NA, , NAI 1 NAI 1 NAI , NAI 1 ii, 

Page13olzs 
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Appf?ndlx t 

T;~t)lt: E-l S~~rrltnary of Detections in Surface Soil Analytical Results 
Study Area 39 

Naval Tratnlng Center, Orlando 
Orlando, FL 

I [ - ‘SCTL for RBC for RBC ’ for Industrial [ I I I I 1 
mg ’ Resldentlal SolI Resldenllal Sot1 -+.-. .._. __ . . --.._-~ _ _ 

. . ------I 

I II I 

1 
I 1 

1 ,ooo:ooo / 
4 NA ;;A NA NA NA 

91 4: 1 NA NA NA NA NA NA 
1601n I NA NA NA NA NA NA 

Page14 

P39 xl 
3mk39 



Appendix E 
Table E-i. Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

m ‘SCTL for RBC ’ for RBC ’ for Industrial 
Identifier Screening ’ Residenttal Soil Residential Soil Soil 39506501 D 39906502 39SO6502D 39806501 39806601 39506602 
Samplinq Date I g/24/97 9124197 9124197 9124197 9124197 9ml97 
Sample depth (feet bls) 
Volatile organics, uglkg 
Carbon dtsulfide 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 

- 

IPvrene 

-i 
i 



Appendix E 
Table E-1. Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

m ‘SCTL for RBC J for REX -1 for Industrial 
Identifier Screening ’ Residential Soil Residential Soil Soil 39806501 D 39506502 395065020 39806501 39506601 39SO6602 
Sampling Date 9l24l97 9124197 9124197 9124197 9124197 g/24/97 
Sample depth (feet bls) O-o.5 0.5-l .o 0.5-l .o l-2 O-D.5 0.5-l .o 
Dieldrin 70 40 c 360 c NA NA NA NA NA NA 
gamma-Chlordane 3,000 490 c 4400 c NA NA NA NA NA NA 
Inorganics, mglkg 
Aluminum 

0.43 123 cln 3.8 1610 c/n 

--_.. .~- . 

Gross Beta, Uncertainty ND ND ND ND NA NA NA NA NA NA 
General Chemistry, mglkg 
Total Petroleum Hydrocarbons ND 350 ND ND NA NA NA NA NA NA 
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Appendix E 
Table E-l Sumrnary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

RBC J for RBC ’ for Industrial I I I 1 
Identifier Residential Soil Soil 39806601 39506701 39.9 _. -. , _- -06702 39806703 39806801 39506802 

ampling Date 9124197 9l2d iI97 I 9124197 I 9124197 I 9124197 I g/24/97 
ample depth (feet bls) l-2 0-t ._ , -.- ..- , )S I OS-1 0 I 1.2 I O-05 I 0.51.0 _ _._ _~~..____. --. 
‘olatile organics. uglkg 

~.-.__- i--d’ 7.8OO.OOO n 200.000.000 n NAI NA! 1 NA! ! i,I ! NA! ! 
I _... -__. 

‘arhn fiicl~lhrfr 

1; 

. . . . NA, , NA, , NA, , NA 
2OOjClOO~OOO n 1 NAI 1 NAI 1 I I I I I I NA 

n I NAI 1 N”’ ’ hIAl 1 MAI I r1rrl I &.,A t- 
Mp,~v,o~~-rh,nr,rlp----T ---- ----- + ---16wo‘ ’ 

85.000 Ic 1 760.000 . . . ., . 

t 

,.,..,,.,.-..- I..._..__ 
-_ .._.___ I.-- . .._...... + - --mi& 1 . t I 

..“I , #WI , lrnl , l”rll 1 ,.n, 

T.s**-.rb.l,M,.a,han.% 13fm-llr I 1100001c I NAI 1 N*’ ’ NAI 1 MAI 1 NAi i NAI 

30o~Ol I 16.OOO.OOO~n I 410.000.000~n 1 N/ 
m I~.I~LIII”I”CIIICI1F .__.__... -.--. - - - - - , - - - , - , .-m---a- I -__ 

Tdll~"ca . “.“I, .” t----- 

“.,l..“e. ,,.-.,.Bl\ 
r\)rlczllS ,,umt, 

I---- ~- ---- - 

Semivolatile organics, uglkg ----..-- 
1 Mcthvlnaohthalene I 
~~,.,“,..,...“~‘...“‘-‘.- i --- 
Ar.cnaahthene .--..-r . . 

I 

Aran.nhthvlena r.“‘,‘“~‘.*..,.-.‘- I I --t?iZoool I 2.3oo.ooO In I 61.000.000 
Anthramme I 

I -._t---- 4 

I 500 owt I 3.tOO.OOOln I 82.OOO.OOO~n I 2 

Y~,Y”\“,“......“~-..- 

Ren7olakwrene ._ 
I 

I 1.4001 I 88Olc I 7.800 
t 

Y-,Y"\" ,..--.-. . . . .-. .- 

Renzafc h iloervlene 
1 i 

I / 2.300.000 
I 

I I 15.0001 I 8.8OOlc I 78.000 -“, “.“\..,..““,-” . ..-. .- 
1 I I 

Carbazole I 5$JOo I --.----.~ 
t-hrvcmnr 

I I .-- -- - 

270.0001 1 310.0001n I 

2.100.000i i 3.loo.oooin i 82.r 

I 1 1 000.0001 I 3.100.000ln I 
“” -.1---v--- -- 

,DOO,OOO[n I 340 680 290 220 360 960 I 
410,000lc I NA NA NA NA NA NA 

P, NA NA NA NA NA 

I , 1 I I I I 
I 1710001c I NAI 1 Nil ’ iiil 1 NAI 1 NAI 1 NAI r. ,.I. .., . . . . . .., . 

I 
_,___ .-_- - I---,- , I 

I rJ.ooo~ j 490/c 1 44oo~c 1 NAI 1 NA( 1 NAI 1 NAI 1 NAI 1 NAI alpha-Chlordane 

Page 17 0125 
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Appendix E 
Table E-1. Summary of Detections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

tJm ‘SCTL for RBC” for IRBC’ for Industrial/ I I I I I I 
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Appendix E 
Table E-l. Summary of Delections in Surface Soil Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

‘SCTL for RBC’ for 1 m J for Industrial 1 I I I I I I 



Identifier Screenmg ’ ._______-___ .-.-. --- . 
Sampling Date - _ _ . 
Sample depth (feet bls) -.--.. 
Volatile organics, uglkg 
Carbon dlsultide 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Xylene (total) 
Semivolatile organics, uglkg 
1 -Methylnaphthalene 

Appendix E 
Ti+t)lfa E- 1 S~~rl~mnry of Delecfions in Surface Soil Analytical Results 

Sludy Area 39 
Naval Tramng Center, Orlando 

Orlando, FL 

. . . +--.--. 
.- -.-. --+ 1 i 9124197 j 9124197 i 9124197 i 9124197 i i24i i ~~ 9124197 

I o-o.5 I 0.5-l .o I l-2 I o-o.5 I 0.5-1.0 I l-2 

290,000 160.000,000 n 1 ,OOO,OOO,OOO n NA NA NA NA NA NA 

290,000 ND ND 440 620 NA NA NA 
In 910 910 1600 NA NA NA 

1 i I I 14001 I NAI I NAI 1 NAI i ---,--- ,. “. ,-““,“1” . . L I I I I I , I 
300,000 n .--,--. 1 610,000,000 n 631 1 NA, I I NA, I I NA, I 1 

1,400 880 c 7,800 c 1201 I 2001 I 1001 I 1. -. NAI 1 NAI 1 NAI 1 
.+~:,:&# 

..,. :,.... I 
::::j i j:::::; 636: I 100 88 c 780 c .: ;$;$g$~~~; i 

I 
NAI I 

1 t I 
NAI I iii1 1 +---._ ,, 

1,400 880 c 7,800 c 
310‘ ,, 

$iti ti.::‘:::.::~i’~’ I 

I I NAI 1 .~ -.. I I NAL I I I 
2.300,000 2,300.OOO n 61,000,OOO n 440 A701 I 3snl I NAI I NAt I 

.- 
15.000 8,800 c 78.000 c 99 

, 

780.000~~ 1 3701 1 
I 

420 260 NA NA NAI 140.000 88,000 c I 
100 88 c -780 c n :$@J$ ’ NA NA NA 

270,000 310.060 n 8,200,OOO n 
2.800.000 ’ 3,100,OOO n 82,000,OOO n 770 850 660 NA NA NA 
2.1oo.oM) 3,100,OOO n 82,000,OOO n 46 NA NA NA 

1,500 880 c 7,800 c 230 360 340 NA NA NA 
1 ,OOo,oOO 3,100,OOO n 82,000,OOO n NA NA NA 
1900,000 2,300,OOO n 61 ,OOO,OOO n 99 340 3ntl --- NA . _. . NA NA 

2,200.000 2,300,OOO n 61 ,OOO,OOO n 580 580, , 1 i I I I I 

NA, , 
I I I I 

.$ , 
I I 1 I 

;,, 
. I 

75,000 48,000 c 
I 

410 000 c ..-I--- - NA ._. 

110,000 7,800,OOO n I 200.000.000In I 
43000 c 

NA, , NAf 1 . ..-.. , NAI I NAI 1 , NAI 1 NAI 

I I I I f 

. . . , 
I I 

NA, 
I I 

. . ...’ , 
I I f 

;;.,’ 
. I 

8,600 5300 c NA NA NA NA NA NA 

1,300 160,000 n 4,100,OOO n NA NA NA NA NA NA 

3.200 1900 c 17,000 c NA NA NA NA NA NA 
4.500 19OOc , I 17.coolc I I I 

i400~0 1 
NAI I NAI 1 

L 

I I I I 
Nil I 

NAt l I I 
3,000 49Oc 1 NAI ( NAj 1 

NAi I I I 
NAI 1 

NAI I NAI 1 I 
NAI I ;A[ j 

Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Iodeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl)phthalate 
Di-n-butylphthalate 
Pentachlorophenol 
Explosives, uglg 
2.4Dinitrotoluene 
Pesticides/PC&, uglkg 
4,4-DDE 
4,4’-DDT 
alpha-Chlordane 

Page 23 of 25 
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Appendix E 
T;rt)lv E- 1 S~mrriary of Deieclions in Surface Soil Analytical Results 

Study Area 39 
Plaval Tramng Center. Orlando 

Orlando, FL 
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Appendix E. 
Table E-l, Summary of Positive Detections in Surface Soil Analytical Results, Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 



TABLE E-2 

SUMMARY OF DETECTIONS IN SUBSURFACE SOIL ANALYTICAL RESULTS 
(CLP LABORATORY) 



Appendix E. 
Table E-2. Sumrnary of Positive Detections in Subsurface Soil Analytical Results, Study Area 39 

Naval Training Center, Orlando 

Orlando. FL 

I Background, SCTL’ , RBC ’ for 

I Identifier Screenmg ‘/ Leachrn 

bis(2-Ethylhexyhphthalate 

I Inorganics. mglkg 

Aluminum 
Arsenic I Barium 
Calcium 

2088 NA 

---- 

1’ NA - _ _ _ 
07 Ni 

25295’ NA 

Chromium 
---_- _* _. ._ _ . 

46 NA 

Copper 4 1‘ NA __A .---.-- 
Iron 712 NA 

Lead 145: NA 

Magnesium 328 NA 

Manganese 81 NA 

Mercury 0 07 NA ___ -..- -- -- 
Vanadium 31 NA 

Zinc 17 21 NA ..__-- -_ 
Radiological, pCl/g -- 
Gross Alpha NDI NA _. - _ ._. - 
Gross Alpha, Uncertainty ND. NA ----. 
Gross Beta ND NA 

Gross i&a, Uncertainty ND’ NA 

78,000 n 

0 43,23 ‘or 

5 500 n 

1000000’ 

390 n 

3,lOO’n . . -.- ._---- 

55 J .._. ~ -_- 

17.000 c 3J 

i,OOO,OOO n 6.5 BJ 641 J 185 J 264J 1830 J 7.9 BJ _.--. 
381610 c/n -I-- I------ i-r--- I I I I I 0sle.l -.- -- ~---___ 
140.000 n 0.17 BJ 4.6 BJ 0.32 BJ 0.44 BJ 0.58 BJ .~ ~- ----. 

1 .ooo.Ooo 163 B 1430 256 B 397 B 415 B 72.8 B 
10.000 n 1.2 B 2.6 1.5 B 2.1 B 3 

82.0OOtn 1 

47,0OO[n 1 0.96lB 1.41B 1 0. 

6101n 1 0.04lB 

ND NA NA NA NA[ [ NA[ 1 NAI ---_-_-~.- -- 
ND NA NA NA NA( 1 NAI 1 NAj 
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Appendix E. 
Table E-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

Identifier 

Samolino Date 

Background SCTL 2 RBC 3 for 
Screenrng ’ Leaching 

I 
Residential Soil 

-- -7‘ 

I 
-.- . -- ~... . . 
Xylene (total) ---- ~--...-.- I ..--.. 
Semivolatile organics. ug/kg 

I bts(2-Elhylhexyl)phlhalate --..-. 
Pentachlorophenol 

PeslicideslPCBs. ug/kg --. 
4.4’-DOT 

--.-.* .-.- ._._ 
Inorganics, mg/kg ._-. 

/Arsenic 

Barium 

Calcium 

Chromium 

doooer 

IZinc 

.- 
---.A .- 

6.1 NA 1800 n 

0.07 NA 23 n 
- 3.1 NA 550 n 

17.2 NA 23,000 n 

I 

RBC 3 for Industrial 
Soil I 39800901 

I I I 
1 .OOO.OOO In I NAI 

s2.ooolnt-NAl 
610,000 n NA .~ 

400 NA 
460.466 NA 

39801001 39801101 39800901 
29Aug-96 29-Aug-96 29-Aug-96 

I I 1 

Page 2 
P30 XL: 
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Appendix E. 
Table E-2 Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 39 

Naval Training Center, Orlando 

Orlando, FL 

NOTES: 

’ The hackyound scTccning value ic twice lhe average of detected concentrations for inorganic anatytes. 

?X’Tt. = Florida Department of In~irwunen~al Prutedion, SolI Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

For deteL?ed snaly~es and compounds in suhcurface coils. SCTls are not applicable (NAs) because they are. not associated exceedances of 

Florida groundwsler guidance concentrations in site groundwater. 

’ RBC = Risk-Baqed Concentralion Tahlc. I ~SEl’,\ Region III, March 1997, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 
no1 available. value is Interim (iuidance on IXahlishing Soil I.ead Cleanup Levels at Superfund Sites (OSWER directive 9355-4-12). For essential 

nutrienls (calcium. magnesium) screening values were derived haqed on recommended daily atlowances (RDAs). 

n = nonc.wcinogenic pathway 

z = carcinogenic pathway 

NA = NOI applicable (for SCTI 6) or noI analwed 

Vi) -- Not determined 

l)DT - t)i~hl~~rrldiphm!-Itrichiorl~~r~~~~~~ 

~ng hg - milliganw per htlogr~im 

‘Sk micruguns per kilogram 

7Ci g -. plfowries per gram 

I’Cf1 pol~chlormn~cd hiphen\ I 

: )SU’l’R r )Ili<e ol Solid \\‘.~tr .I& I rwrscnc\ H<\p~w~se 

I ‘SI:P.\ 1 ’ S f<nvironmenlal I’n*(cLlww .\gcn~\ 

II Reported ~oncentrrlwn iF he(\\ecn the m~~rum~nl dcrcclion limit (IDI.) and Contract Required Detection Limit (CRDL). 

I - Repwlcd concentratiw i< an er~m~atcd qu;tut~l\ 

III inorganics results e\rrascd in mllllgrams per hlloyam (mg,kg) soil dry weight; organics in micrograms per kilogram (ug/kg) soil dry weight. 

Isold shaded values indlcale cxcecd;mre ol regularo~ guidance and hackground. 

Hlank space indicales anal>lc cwupwnd {sac not dstecled at the reporting limit. 
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Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Sample IO 
Sampling Date 

Volatile organics, uglL 
1,2,4-Trimethylbenzene 
f .3.5-Trimethvlbenzene 
-‘-1 --... . 

Benzene _.. __.._ _- .~ 
Carbon disulfide 
Carbon tetrachloride 
Chloroform 
Chloromethane 
Hexachlorobutadrene - 

‘$o~u;~; - -. 
__ .~_. ---- .-_ 

Trichloroethene 
Trichlorofluoromethane 
Semivolatile organic% ugii 
Di-n-butylphthalate _______~. 
ExDloslVeS. WI/L 

2,6,6Trinitrofoluene 
Inorganics. uglL 
Aluminum ~.-~ - 
Antimonv 

T / 
Background 

Screenir ‘9 

.~ 

4067 
41 

-L _._ -. . + 
Arsenic 5 ,_____ ..- 
Barium 31 4 --._-_ _ _ 
Calcium 36830 
Cobalt ND 
Copper 54 ~_______ ..- 
Iron 1227 --. 
Magnesium 4560 

Manganese 
-_ 

i7 
Mercury 

--.. -. 

012 - -. 
Nickel-- ND 
Potassium 5400 __. - .._- - 
Selenium 9.7 
Sodium 18222 --- 
Vanadium 20.6 

~ 
- 

FDEPGCTL 
Primary RBC ’ for 
:EDMCI Tap Water 

_.. .-- --_ 

““VI” I”. .,--““--. -------. I -.,---L “& . . ..-.. “L--I “--““--, -.,-- ““-,- .JJW”i)“L 

4/2/96 4J2/96 
--- -1- 

1 4i2l96 8129198 4/3/96 1 4LU96 1 11127196 
I I 

1 
I I 

1 8129198 1 
I I I I I I I I I 

10 0 
io 0 

1 plc 
700 St 

3 p/c 
57c 
27 c 
05 c 
100 p 

3P 
40 s 

3 p/c 
2100 sl 

ND 
ND 

5 
ND 

5 
100 
ND 
ND 
106 

5 
1006 

5 
ND 

__--- - - 
300 n 
300 n 

0 36 c 
1000 n 
0.16 c .-~~ -~~ -- 
0.15 c 

1.4c -_. -. _ -. 
0.14 c 
1600 n 

11 c 
750 n 
1.6 c 

1300 n 

t I 
I I I I I I I I I I I I I 

NAI 1 NAI 1 
I MAI 1 NAI 1 1 I I I I 

700 St ND 3700 n NA NA NA 

to c ND 22 c - i i - i ----I I 
NA NAI 1 0.071 1 

I I I I 
I I NAI 1 

100 s 
6 p&l 

50 p/c 
2.000 p/St 

ND 
420 st 

1000 s/St 
300 s 
ND 
50 s/St 

2 St 
100 p/St 
ND 
so plst 

160,000 p __- -- ,. --..- 
49 mc&t ---.. ..-- 

5000 slsl 

ND 
6 

50 
2,000 

ND 
ND 

- ND 
ND 
ND 
ND 

2 
100 
iid 
50 

ND -. _.-~ 
ND -- 
ND 

37,000 n 1750 J 
15 n 1.6 B 

0 045 I1 1 cln 
-. 

2,600 i 
1 .oOO.OOo %-rrwiri - 

2200 n 
1.500 n 

11,000 n 
118.607 

840 n ~- 
11 n .._ - ._-- 

730 n 
297,016 

180 n __-- ~- 
396,022 _ 

260 n 
11.000 n 

. . . ----- --. -- ,.#-I 
NA NA 

NA NA NA 
NA NA 
NA 7170 B 2170 B NA -. 

,.a_” Y I”.” ” I.” I.” NA 
NA NA NA 

12.5 B 12.2 B NA NA NA 
2470 B 2000 B NA NA 7080 7340 NA 

Na NA - ..I 

1040 J 5960 J 6020 J __.--~ 
5B 1.9 B 

85.5 J 88.1 J 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Sample It -~-.- - - 
Sampling Datt ---.. .._... 

Itile organics, ug/L Vola 

-__- _ 
Benzene -__------ -.- 
Carbon disultide 
Carbon tetrachloride 
Chloroform 
Chloromethane 
Hexachlorobutadiene 
Styrene -_-----.-- - - 
Tetrachloroethene 
Toluene -___---- ..- 
Trichloroethene 
Trichlorofluoromethane 
Semivolatile organics, --~~- -- 
Di-n-butylphthalate ..-_.- -. 
Explosives, ;g/L 
2.4.6-Trinrtrotoluene 
Inorganics. uglL --.-. 
Aluminum 
Antimony 
Arsenic 

uglL 

I 
-_.-.-.. - 
Barium -___-~ . ..-- .-- 
Calcium 
Cobalt -~--.. -..- 
Copper --__ 
Iron 
Magnesium 
Manganese --- --‘-- 
Mercury 
Nickel 

--__ 

Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

-- 

T Background 

Screeni FDEPGCTL F 

16 o- 
1010 

1 fp/c 
7001st 

3 p/c 
57c 
27c 
05 c 

100 P 
3P 

40s 

3 plc 
2100 St 

700 St 

10’~ ND’ 

4067 
41 

5 
ii 4 

36830 
ND 
54 

1227 
4560 .__ 

17 
0.12 ~-- 

ND -.--__ 
5400 --- 

9.7 -- 
18222 -- 

20.6 
4 

Primary RBC z for 
‘EDMCI Tap Water I 39GOO302 39GOO303 39GOO401 39GOOSOl 39GOO701 39GOn7n7 IPGrrnRnl J I ~~~ 

1 
,~-------,-----‘-.,-----‘--I -------* 

1 
I ----“1”. 

11127196 5116197 413196 1 l/26/96 11126196 
I I I I 

1 413196 [ 1 ii27196 1 5/15/97 1 
I I I I 

1 
I I 

ND 
ND 

s 

ND 
5 

100 
ND 
ND 
100 

5 
iO& 

s 
ND 

_ .__ 
ND 

37.000 n 
15/n 

2.6001n 

1 .!iOOjn 
11.0001n I NAI 

_‘_. 

118,807 
-.--4 640 n-- 

2601n 1 NAi 1 NAI 1 
I 

71R 1 741R 1 NAI i 
I 

ll,OOO(n ( NA( 

Naval Training Center, Orlando 
Orlando, FL 

NAi 1 NA( 
NAt 

13200 i t*t NAi i NI 

, 1 I - -..- ..,. . . . , NA 
1 NAI 1 I I 1 NAI 1 NAI 1 

%I 1 i 
1 -- NA 

Page 2 r 
P39 XL 
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Sample ICI 
Sam@ni tiatc 

Volatile orgahics. ugli 
1,2,4-Trimethylbenzene 

Il.J,S-Trimethylbenzene 

I 
_ 

Benzene 
C&bon dwlhde 
Carbon tetrachlorlde 
Chloroform _ _._. .-. 
Chloromethane 
Hexach~robutadlene 
Styrene ___~ ~- 
Tetrachloroethene .__- .~~~ 
Toluene _-_--_- -.-. 
Trichloroethene 

uglL 

_ _. 

Antimony 
Arsenic __ ___ -.--.-_ _ ..--- 
Barium __--.__---.~ . -~--- 
Calcium 

llron _____...... -- 
Magnesium ___- -.--- ~- 
Manganese 
Mercury 
Nickel -- 

-_--__- 

Appendix E. 
Table E-3, Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

-P background 1 

Screenil 

4067 
41 

5 
3i 4 -.-._ 

3663C 
NC 
54 

li27 
4566 

17 

0 12 
NC 

54oC 
97 

i622i _~. -. 
206 -.-. 

c 

FDEPGCTL 

10 0 
10’0 

1 ;P’C 
7oojst 

3 p/c 
5 7’c 
2 7:c 
os!c 
1OO’p 

31p 
4OjS 

31p/c 
2100151 

700 St 

lb p 

-- . 
200 s 

6 plst 
50 p/c _ _.-. .-. 

2,000 plst 
ND __ . 

420 sl 
1000 gst 
300 s 
ND 
50 sist 

2’st 
1OO’p:st 
ND! 
50 1 p/st 

1 160,OOOip 

-i-i ‘rimary 
EDMCL 

ND 
ido 

5 
ND 

5 
ioo 
ND 
ND 
100 

5 
1000 

5 
ND 

ND 

rio _ . .- 

ND 
6 

50 
2,000 
--ND - 

ND 
ND 
ND 
ND - _..- 
ND 

I 

2 
100 
ND 
Gi 

ND ~. .-. 
ND 
ND 

RBC A for 
Tap Water 

.-.- -. 
300 n --.- 
300 n 

036 c 
id00 n 
616 c 
0;s c 

14; 
014 c 
1600 n 

1.1 c 
750 n 

16c 
1300 n 

3700 n 

2.2 c 

37,000 n 
15 n 

0.045 I1 1 c/n 
2,600 n- 

1 ,ooo,ooO 
2200 n 

1,500 n ---.___- 
11,000 n 

116.807 --~ _ ~--- -- 
840 n 

11 n 
730 n ---- -_-.--. 

297 016 --.‘-~.- 
160 n -- -- 1~- 

396.022 __--- 
260 n 

11,000 n 

----I 
39GOlOOl 39GollOl 39Go1401 39GO1501 39601601 39GO1701 39GO17OlC 
1117RlaG 11 l7RlOfi UI Ala7 U77lcn =./77/(17 =.I71 I(17 u7~ la-a? 

2 
1 

0.21 J 0.65 

NA NA NA NA NA 

NA NA NA NA NA 

I I I I I I 
NAt 1 NAl 1 NAt 1 

. ., . . . . . . . . . . 

NAt 1 NAl 1 NAl 1 
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Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Sample IC 
Sampling Date 

Volaliie &gani&. ug/L 
i .?.4-irlmelhylbenzene 
1,3,5Trimethylbenzene 
Benzene 
Carbon dtsulfide 
Carbon tetrachlortde 
Chloroform 
Chloromethane 
Hexachlorobutadiene 
Styrene --__-__-- 
Tetrachloroethene 
Toluene 
Trichloroethene _ --- -... 
Trichloroftuoromethane --- 
Semivolatile brganics, ug/L 
Di-n-butylphthalate 
----F- ..-.-- - 
Exploswes, uglL 
2,4.6-Trinitrotoluene 
Inorganics, uglL 
Aluminum 
Antimony. --_-- - 
Arsenic 
Barium 
--T- 
Calcwm 
Cobalt __---- - -.-... _ __. 
Copper 
Iron --- 
Magnesium 
Manganese 
Mercury 
Nickel _. 
Potassium --_-.-.--.-.- - ..-- 
Selenium ~.- -.___ .---..-. 
Sodium 
Vanadium 
Zinc ___ 

Page 4 F’ - 

P39 XL 

Lmof99 

T Background 

Screeni 

_..- 
4067 

4i 
s 

si 4 
36830 

ND 
54 

1227 
4560 

17 

0 12 
ND 

5400 
97 

18222 
20.6 --- _ 

4 

1 

-1 

FDEPGCTL 

! 10 0 
10 0 

t 
1 p/c 

700,st 
3lp/c 

57c 
/ 2 7,c 

0 SC 
i ‘OO,P 

3P 
40s 

3 p/c 
2100 St 

700 St 

io c 

200 5 
6 pist --.~... ,. 

50 p/c 
2,000 plst 

ND 
426 St 

1000 slst ~ 
300 s 
Nil 
5o;sJst 

2 ,s.t 
1 Klfpist 
ND! 

F 
t 

Primary 
‘EDMCI 

ND 
ND 

5 
M.l 

5 
160 
ND 
ND 
iti 

5 
1060 

5 
N6 

bid 

Nb 

ND ~~ -. 
6 -.._. 

50 --..- 
2.000 

ND -.- .._ 
ND 
ND 
ND 
ND 
ii5 

2 
106 
tcl 
50 

ND 
ND 
ND 

Naval Training Center, Orlando 
Orlando, FL 

..- 

-- 

-_- 

-.- 

RBC’for 1 I I 
Tap Water 

560 n 
320 n 

036 c ._.- 
1000 n 
0.16 c 
0.15 c 

1.4 c 
0.14 c 
1606 n 

1.1 c 
750 n 
1.6 c 

1300 n 

39GO1801 39GOi 901 39GC2101 39GO2201 39GO2201 D 39GO2591 39G02601 
j--+%T 5/19/Q/ 5/1919,7 S/l”“; 5/15/y 5/l%; 

I t 
0.64 

3 1 ! , 

I , 

1 i 
NA NA NA NA NA 

1 NA NA NA NA NA NA 37,000 n NA I I , ! . 
15 n NA NA NA[ 1 

1 i 
NA) I 

NA, , 
I I 

NA, , 
I I 

NA, 
I -.-~. -.-__ I 

0.045 I1 1 c/n NA NA 
2,600 n 

NA, , NAI 1 I I 
NA NA NAI 1 Nil 1 

NAI 1 NAI 1 NAI . NA, , 
I I 

NA, , 
I I 

NA, 
I 

1 ,OOo,oOO NA NA NAI 1 I I NAI 1 
I 

NAI I 
I 1 

2200 n NA NA NAI 1 
NAI 1 NAI 1 NAt NA, , 

I I 
NA, , 

I I 
NA, 

I - 
-Ai i NAi i 

I 
NAI 1 NAI 1 

I 

NAI 1.5001n 1 NAI 1 NA, , 
ll.OOO~n 1 

I I 
NAj I NAI I NAI I 

I I 
NAI I 

NA, , 
I 

NA, , 
I I 

Nn’ 
I 

NAI I NAI 1 NA! / NAI i NAI 1 
I 

NAl 



Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

background 

Sample ID Screentng ’ 

Sampling Date 
olatile oiganics, uglL _ _ _..... - 
2,4-Trimethylbenzene _---.-.. -~~ 
3.5-Trimethvlbenzene 
?nzene 
arbon drsulhde 
arbon tetrachlonde 
hlorotorm 
hloromethane 
exachlorobutadiene 
yrene 
rtrachloroethene 
lluene 
ichloroethene 
ichlorofluoromethane .- ~.. 
emivolatilc organics. uglL 
s-~~butylphthalate 
rplosives, uglL 
~6-rifiot~uene 
organics, ug/L -__ _ ~. 
uminum 
itimonv 

4667 
41 

,senic 5 ___-- --~~ . 
wtum 31 4 
alcium 36630 -___--- -. -.-- 
>batt ND --.----. 
vw 54 
‘_“_-. _ -.. 1227 
agnesium 4560 
anganese 17 

ercury 0 12 
-I. 

ckel 
,tassium -.- 
rlenium __~-.- .--~- 
odium ~-- -_- 
rnadium __.- ~--~ I 

ND 
5400 

97 
16222 .-..-. 

206 -. . 
nc I 41 

/ Primary 1 RBC ‘for 1 
FEDMCL Tap Water 

790 sl 
3’pc 

5 7’c 
2 7’c 
os*c 
1OO’p 

3’P 
40’S 

3’p;c 
21oO’s.t 

ND 
._ ._-- -. 

300 n 
ND 300 n 

5 0.36 c 
ND 1000 n d . 

5 
100’ ; 

0 16,~ 
0 15lc 

ND’ 1 : ND’ i 4jc 
014 c 

7 1oo’ ’ 
1600 n . 4 

5 I 1 1 c 
’ 1000’ * 750’n . . 

5 1 6ic 
ND’ ’ 13OO’n * + I 

0 92 0.2 J ..-.. ..-.. -_ -7i 

1.1 

713/29/97 I 3129197 3l29197 3/31/! 

I I 

03 1 39PO1203 39Q01203D 39Q01302 39QOl 

+---I I I I I I 

Page 5 010 
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Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Sample It .-- 
Sampling d& 

Volatile organics, ug/L 
1,2,4-Trtmethylbenzene 
1,3.5-Trimethylbenzene 
Benzene 
Carbon disulfide 
Carbon tetrachlonde 
Chloroform 
Chloromethane 
He;achlorobutadrene 
Styrene 
Tetrachloroethene 
Toluene _ . . 
T&hloroelhene 
Trichtorofluoromethane - --- 
Semivolatile organics. ug/L ..- -. ___ _ 
Di-n-butylphthalate 
Explosives, ug/i. 
2,4.6-Trinttrotoluene ----.-. -.----. - 
Inorganics, ugR .-~.---. .- ~__ ~_ 
Aluminum ___-. 
Antimony -___--. ~.- ._. 
Arsenic 
Barium __---_. -. -..- 
Calcium 
Cobalt 
Copper 
Iron _ 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium --__~ -. _ 
Selenium __.__--. -~---.- _ 
Sodium 
Vanadium 
Zinc 

T Background 

Screen 

4067 
41 

5 
31 4 

36636 
ND 
54 

1227 
4560 

17 

0 12 
ND 

5400 
97 

18222 .._- 
20.6 

A 

Naval Training Center, Orlando 
Orlando, FL 

1 Primary T 
FDEPGCTL FEDUCI 

10 0 ND 
- 100 ND 

1 p/c 5 
iO0 St ND 

3’p:c ’ 51 
5 7’c ’ loo 
27’~ ’ ND I 
0 5’c : ND! 
1oO’p 

i 
; loo’ 

3’p 51 
40’S * 1000’ 

3’p.c ’ 5: 
21OO’st * ND’ 

RBC ’ for 
Tap Water 

300 n 
300 n 

036 c 
1000 n 
016 c 
015 c 

14c 
014 c 
1600 n 

llc 
750 n 
16c 

1300 n * . 
, 

7oO’e.t : ND; 
i 

3700 n 
I 

._-- - 
6 p&i 

so plC 
2,000 plst 

ND 
420 st 

1000 951 --- - -.-. 
300 s 

,ND 
50 s/ii 

2st 
100 plst 

-- I---“- ND 

6 15 n 
50 0.045 I1 1 dn 

2,000 2,600 n 
- ND 1,000,0O4J 

ND 2200 n .._- 
ND 1,500 n 
ND 11OOOn -. ..- _.. ~ _I.-_ 
ND 118,807 
ND 040 n --- .-_.---..- -- 

2 11 n 
100 730 n - .-.--- ~. 
ND 297.016 



Sample IO 
Sampling tiaie -___-..- ~~ 

Radiological, pCi/L -_ -.- 
Gross Alpha--- -~ - ----- -_---- -___-- 
Gross Alpha, Uncertainty --- 
Gross Beta --- - 
Gross Beta, Uncertainty 
Lead-21 0 -~_--. 
Lead-210, Uncertainty 
Polonium-210 
Polonium-21 0. Uncertainty 
Potassium-40 
Potasstum-40. Uncertainty .--.-__ _-- 
Radium-226 
Radium-226, Uncertainty 
Thorium-226 
Thorium-228. Uncertarnty 
Thorium-230 
Thorium-236 Uncertainty 
Uranium-234 .~-. ..~. ~.- - _ 
Uranium-234, Uncertamty . 
Uranium-236 
Uranium-236, Uncertainty 

Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

Background 

Screening ’ 

--_- 
_.-_-. 

13 
ND 
95 --. -_- 
ND -__-. .--~ 
ND 
ND 
ND 
ND -- 
ND 
ND 
ND 
ND 
Nd 
ND 
ND i 

NDj 
NDi 
Nil’ 

i-l- 

ND 
ND 

FDEPG 

15 P 
b.iD 
ND 
ND 
ND 
ND 
ii0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 

- 
Prrmary 

FEDMCL 

is - _.-_ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
tiD 
ND 

Pago7ot9 
p39xl.s g2 

w3aw 



Appendix E. 
Table E-3. Summary of Positive Detections in Groundwater Analytical Results, Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

Background Primary RBC ‘for 
Sample ID Screening ’ FDEPG FEDMCL Tap Water 39GOOSOl 

I 4l396 
Radiological, pCiiL- 
Gross Alpha 

I~ossJ~!a,~Jryrtainty 1 ND] L 
ILead- 0 I 

IPotassium- I ND1 

---- 

NA 
NA 
NA 
NA 

-t 

---7 

I I I 
ND] ( ii[ 
ND1 I NAI 

I 

ND 
ND( 1 ND\ 1 ND 

t&I 

ND1 1 
NA\ 

ND1 1 ND NA] 

Thortum-230 
Thorium-230. Uncertainty 
Uranium-234 
Uranium-234, Unceflainty 
Uranium-238 
Uranium-236. bn&rtainty 



Appendix E. 
Table E-3 Sur~lmay of Posltlve Detections in Groundwater Analytical Results, Study Area 39 

Naval Tramng Cenler. Orlando 
Orlando, FL 

NV I E3: 

’ (iroundwater ha&ground rLwming value II t\r 1~5 IIK 11 <rag< 111 clr.~ck tctl . ~w~cn~r.~~~~ws l11r iww~anic‘ analytes and goss radioactivity 

’ RRC = Risk-bed Concentration Tahlc. I ‘SI- I’.\ Hewvl III. \I:u~h l’J’j7, R I Snuth RIiC‘ Ior chrwnium iq hased on chromium VI. RHC for lead is 

nut available. value is lrearmcni tcchnulo@ adron lurul IIN Ie.rd m drmlmg u alrr dvlrthuli~wr wclem identilied in Drinking Water Standards and Health Ad&o&s (USEPA, 1996). For essential 

nutrients (calcium. magnccium. Potassium and wdrum) c~~eenurg v.duss \\cre dcrrvcd h;wd on rrcommended daily allowances (RDAs). 

p = Primary Standard 

- = Seconw Standard. 

0 7 Organoleplic 

c = Carcinogen 

<I - Systemic Toxicant 

mu = hawd on minimum crilcria 

n = noncarcinogenic pallwa> ug I. - microgamc per liter. 

c = carcinogenic pathway mg 1. - milligam~ per liter. 

ND 7 Not determined pc’i 1. Picocuries Per liter 

I’SEP:\ -- I1.S. I~nvironmenbl Protectron ,\gcncb 

IYXP(iCTl. - I‘lorwla Ikpartmml 01 Ilnvmmmcntal I’rl~lc~tion. (irwndwaler Cleanup Targel I,evela. Chapter 62-785 FAC, April 30, 1998. 

FEDhlCI.-- I‘edcral Slauunum ~‘untammant I c\cl\. I’run.~ I)rmhmg \\‘atcr Regulations and llealth Advisories. October 1996. 

B = For inorgani-, repotled concentra~i~m is lw~~~cen rhz uwtrumcnl d&&on limit (ID1 .) and Co&ad Required Detection Limit (CRDL). 

J = Reported concentration in estimalrd 

ND = Regul~ory guidance not available or not detcrrruned 

Blank cell in sample results indicate that the anal!le cv compwnd h;tc not hem deteded ai the reporting limit. 

Bold/shaded numbers indicate exceedance of ground\%der guidance and hackground. For essential nutrients (calcium, magnesium, sodium, potassium), RBCs are used for comparison. 
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APPENDIX F 

SUMMARY OF ANALYTICAL RESULTS (CLP LABORATORY) 

Table P-l Summary of Soil Analytical Results, Target Analyte List and Target Compound List 
Analyses 

Table F-2 Summary of Soil Analytical Results, Polynuclear Aromatic Hydrocarbons Only 
Table F-3 Summary of Soil Analytical Results, Gross Radioactivity Only 
Table F-4 Summary of Soil Analytical Results, Volatile Organic Compounds Only 
Table F-5 Summary of Soil Analytical Results, Supplemental PAH and Arsenic Data 
Table F-6 Summary of Groundwater Analytical Results, Target Analyte List and Target 

Compound List Analyses 
Table F-7 Summary of Groundwater Analytical Results, Method 524.2 Volatile Organics 

Analysis Only 
Table F-8 Summary of Surface Water Analytical Results 
Table F-9 Summary of Sediment Analytical Results 



TABLE F-l 

SUMMARY OF SOIL ANALYTICAL RESULTS 
TARGET ANALYTE LIST AND TARGET COMPOUND LIST ANALYSES 
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Appendix F 

Table F-l. Summary of Soil Analytical Results 
Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

SampleID 39BOOIOl 39800102 39800201 39BOO2OlD 39B00202 39800301 39800302 39B00302D 39800401 39800402 39800501 

LabID MA507007 MA507010 MA507006 MA507009 MA507012 MA507011 MA521002 MA521003 MA507013 MA521004 MA521010 

Sampling Date 19-Mar-96 19-Mar-96 19-Mar-96 19-Mar-96 19-Mar-96 19-Mar-96 20-Mar-96 20-Mar-96 19-Mar-96 20-Mar-96 20-Mar-96 
I t I t I I I I I I I I 

Volatile organics, w/kg I I I I I 1 4 . l--:^Ll^.^^ll.^rr 
I,I,,-,,I~III”I”~:uldllc 

I 
I 

4rblll I 
I”” , 

Inill I” Y I 17111 II u 10 u 12 u 10 u .- - 11 u 11 u 11 u 11 u 

i 1 3 7-Tetrachloroetha"a ,I" 1 lrllll I .1 .s lnltl I 
io ; 

12lu 
12 u 

11 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
.,.I-,- 

____~ -.--. 

I,I,2-Trichioroethane IO u 11 u II u 11 u 11 u 11 u 10 u 12 u IO u 
I,l-Dichloroethane 10 u 10 u 12 u I1 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
l,l-Dichloroethene 10 u 10 u 12 u 11 u 11 u 11 u 11 u II u IO u 12 u 10 u 
1,2-Dichloroethane IO u 10 u 12 u 11 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
1,ZDichloroethene (total) IO u 10 u 12 u 11 u 11 u 11 u 11 u 11 u IO u 12 u 10 u 
1,2-Dichloropropane IO u 10 u 12 u 11 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
2-Butanone 10 u IO u 12 u II u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
2-Hexanone 10 u 10 u 12 u II u 11 u II u 11 u 11 u 10 u 12 u 10 u 
4-Methyl-2-pentanone 10 u 10 u 12 u II u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 

'Acetone 10 u 10 u 12 u 11 u 11 u 11 u 11 u 30 u 10 u 12 u 10 u 
Benzene 10 u IO u 12 u II u 11 u 11 u 11 u 11 u 10 u 12 u IO u 
Bromodichloromethane 10 u 10 u 12 u 11 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
Bromoform 10 u 10 u 12 u 11 u 11 u 11 u 11 u II u 10 u 12 u 10 u 
Bromomethane IO u IO u 12 u 11 u 11 u Ii u 11 u II u IO u 12 u 10 u 

Carbon disulfide 10 u IO u 4J 3J 11 u IJ II u 11 u 10 u 12 u 2J 
' Carbontetrachloride 10 u 10 u 12 u 11 u 11 u 11 u II u 11 u 10 u 12 u 10 u 

Chlorobenzene 10 u 10 u 12 u 11 u 11 u 11 u 11 u 11 u IO u 12 u IO u 
Chloroethane 10 u IO u 12 u 11 u 11 u 11 u 11 u Ii u 10 u 12 u 10 u 
Chloroform 10 u 10 u 12 u 11 u 11 u 11 u 11 u 11 u 10 u 12 u IO u 
Chloromethane 10 u 10 u 12 u 11 u 11 u 11 u 11 u 11 u 10 u 12 u IO u 
cis-1,3-Dichloropropene 10 u 10 u 12 u 11 u I? u 11 u II u 11 u 10 u 12 u IO u 
Dibromochloromethane 10 u 10 u 12 u II u 11 u 11 u 11 u 11 u IO u 12 u IO u 
Ethylbenzene 1J 10 u 12 u 11 u IJ 11 u 11 u 11 u 10 u 12 u 10 u 
Methylene chloride IO u 10 u 6J 11 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
Styrene IO u 10 u 12 u 11 u I? u 11 u 11 u 11 u io u 12 u IO u 
Tetrachloroethene 10 u 10 u 12 u 11 u 11 u 33 11 u 11 u 10 u 12 u 10 u 
Toluene 10 u 10 u 1J 11 u 11 u 11 u 2J 11 u 5J 15 75 
trans-1,3-Dichloropropene 10 u 10 u 12 u 11 u 11 u 11 u 11 u 11 u 10 u 12 u 10 u 
Trichloroethene 10 u 1ou 12 u II u 11 u 11 u 11 u ii u IO u 12 u 10 u 
Vinyl chloride IO u IO u 

.- . . 
12 u 1-i ii ii u II Ll ?I 'U !! Ll 10 u 12 u 10 u 

Xylene (total) 3J 10 u 12 u 11 u 6J 1J 11 u II'U 10 u 1J 10 u 

Semivotatiie organics, uglkg 
1,2,4-Trichlorobentene I 35ou 370 u 370 u 370 u 350 u 360 U 370 u 370 u 350 u 390 u 350 u 
1,ZDichlorobenzene 1 350 u 370 u 370 u 370 u 350 u 360 U 370 u 370 u 350 u 390 u 350 u 
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Appendix F 
Table F-1, Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Targe‘t Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39BOOlOl 39BOOI02 39800201 39B00201 D 39800202 39800301 39800302 398003021) 39800401 39800402 39800501 
Lab ID MA507007 MA507010 MA507008 MA507009 MA507012 MA50701 1 MA521002 MA521 003 MA50701 3 MA521 004 MA521 010 

- - Sampling Date 1 g-Mar-96 1 g-Mar-96 1 g-Mar-96 1 g-Mar-96 I g-Mar-96 1 g-Mar-96 20.Mar-96 20-Mar-96 1 g-Mar-96 20-Mar-96 20-Mar-96 
Aroclor-1254 34 u 37 u 180 U 180 U 34 UJ 89 U 37 u 37 u 170 u 38 U 170 u 
Aroclor-1260 34 u 37 u 180 U 180 U 34 UJ 89 U 37 u 37 u 170 u 38 U 170 u 
beta-BHC 1.8. U 1.9 u 9.3 u 9.3 u 1.8 UJ 4.6 U 1.9 u 1.9 u 8.9 U 2u 8.9 U a I 
delta-BHC 1.8 U I.9 u 9.3 u 9.3 u l., I .8tUJ i 4.611-r i I- I 151111 I I I 

3.41UJ 1 8.9iU i “- - i 
1 QIU I 
‘.- 

I 1 8.9iU i , I 
Dieldrin 1.3 J 3.7 u 18 U 18 U I I 

.81UJ I 4.611-r i 
3.7lt.f I 1 
loll-r I 

3.71; I -lxl I 
21u I I- f 8.9lU I I- 

3.8iU i 17lu I 
Endosulfan I 1.8 U 1.9 u 9.3 u 9.3 u 1 ..- - I Qllf I .‘- - RQiU i 

-IT ii 
2lu I -- S.QlU I 

Endosulfan II 3.4 u 3.7 u 18 U 18 U 3.4 UJ 8.9 U 3.7 u 3.7 u 3.8 U 17 U 
Endosulfan sulfate 3.4 u 3.7 u 18 U 18 U 3.4 UJ 8.9 U 3.7 u 3.7 u 17 u 3.8 U 17 u 
Endrin 3.4 u 3.7 u 18 U 18 U 3.4 UJ 8.9 U 3.7 u 3.7 u 17 u 3.8 U 17 u 
Endrin aldehyde 3.4 u 3.7 u 18 U 18 U 3.4 UJ 8.9 U 3.7 u 3.7 u 17 u 3.8 U I7 U 
Endrin ketone 3.4 u 3.7 u 18 U 18 U 3.4 UJ 8.9 U 3.7 u 3.7 u I7 U 3.8 U 17 u 
gamma-BHC (Lindane) 1.8 U 1.9 u 9.3 u 9.3 u 1.8 UJ 4.6 U 1.9 u 1.9 u 8.9 U 2u 8.9 U 
gamma-Chlordane 3.1 1.9 u 9.3 u 9.3 u I, , 
Heptachlor 1.8 U 1.9 u 9.3 u 9.3 u 1.81UJ I 
Heptachlor epoxide 1.8 U 1.9 u 9.3 u 9.3 u 1 ..- - I- -.- - 
Methoxychlor 18 U 19 u 93 u 93 u 18 UJ 46 U 19u i&J 89 U 20 u 89 U 
Toxaphene 180 U 190 u 930 u 930 u 180 UJ 460 U 190 u 190 u 890 U 200 u 890 U - 
UsrhlrlA-(sr ,tn/kn 

.8lUJ I 4.6 u I.9 u 1.9 u 8.9 U 2u 8.9 U 
4.6 U 1.9 u 1.9 u 8.9 U 2u 8.9 U 1 

.8lUJ 1 4.6 ” IQ II 1 9 II 8.9 U 2u 8.9 u 

-,-.,v . 1 I I I I I 

2,4,5-TP (Silvex) NA NA NA NA NA Nil 1 I I 
iAI I . . . . NAI 1 . . . . I 

NAI I . . . . NAi i NAi 1 
I 

2,4-D NA NA NA NA NA NAI 1 
Ni 

NAi i NAi i t I NAi i NAI I Nil 1 

2,4-DB NA NA NA NA NA NA 1 I 
NAI 1 . . . . I 

NAI 1 . . . . NAi i NAi 1 I 

2,4-DP (Dichloroprop) NA NA NA NA NA NA NA , NAi i I I NAi i I I NAi i NAi i 
- NA Dalapon NA NA NA NA NA MA ~1 .., \ NAI 1 NAI I . ., . NAI I . . . . NAI ._. . 
Dicamba NA NA NA NA NA NA NA iii NA NA NA ‘-I 

Dinoseb NA NA NA NA NA NA NA NA NA NA NA 

MCPA NA NA NA NA NA 1 NA NA NA NA NA NA 
MCPP NA NA NA NA NA NA I NA NA NA NA 1 NA 

Explosives, uglg 
1,3,5-Trinitrobenzene 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 
1 ,bDinitrobenzene 0.08 U 0.08 U 0.09 u 0.09 u 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 
2,4,6-Trinitrotoluene 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 
2Amine-4,6-Dinitrotoluene 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 
2-Nitrotoluene 0.15 u 0.15 u 0.16 U 0.16 U 0.15 u 0.15 u 0.15 U 0.15 U 0.16 U 0.15 u 0.15 u 
3-Nitrotoluene 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 
4-Amino-2,6-Dinitrotoluene 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 
4-Nitrotoluene 0.18 U 0.18 U 0.18 U 0.08 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

SampleID 39800502 39s00101 39800201 39800301 39soo3olD 39soo401 39Soo501 39SOO5OlD 39SOO601 39800701 39500801 

LablD MA521005 MA521008 MA521009 MA544002 MA544003 MA544004 MA544005 MA544006 MA544007 MA544008 MA544009 

Sampling Date 20-Mar-96 20-Mar-96 20-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 

Volatile organic% uglkg 
l,l,l-Trichloroethane 11 u IO u IO u IO u IO u 11 u IIU 1 11 u 11 u 11 u IO u 
4 1 9 9~Tdrochlnrfiathan.a ,,,( L,L-,T,I~“III”I”ILII~II” 11 II a. - IO II .- - IO u 10 u IO II II " 41 II I 11 II II II 11 11 IO u 

1,1,2-Trichloroethane 11 u IO u I, , n II "- In u I I 
IOIU I '- - 

IOL I 

l,l-Dichloroethane 11 u 10 u IOIU I IO+--- 1 f 
A 1 -:-LB -_-^ .I^^^ I, ,-u,c,,,","eulelIe II II I 1," Ill II I" " I ro u IO u IO", I 

1,BDichloroethane Il'U IO u IO u IO u I()11 I 1 

1,2-Dichloroethene (total) 11 u IO u IO u IO u IO" , ,I u IIIU , II," , II," , II," , I" " 

1,ZDichloropropane 11 u IO u IO u IO u IOU / II~U 1 1lpJ 1 IllU 1 IIIU I lllll 1 IO/U 
I I 41111 I inlil ?.w. . ..-._ 44 II ,n II in II In II 1nu I 1' " puranone 

2-Hexanone 
4-MethylZ-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride - 
Chlorobenzene 
,-klnrr.a+hana 

,I ” 
11 u 
11 u 
11 u 

Es 
11 u 
11 u 
11 u 
11 u 
11 u 

I” ” 
IO u 

3 
IO u 
11 u 

I 

ii 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

-%Kr- 

IO u 
IO u 
IO u 

z 
IOU 
IO u - 
10 u 
IO u 
10 u 

I” ” 
IO u 
IO u 
14 u 
IO u 
IO u 

E 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

10 u 
10 u 
IO u 

z 

IO u 
IO u 
IO u 
IO u 

I” ” 
IO u 
IO u 
IO u 
IO u 

4 
IO u 
IO u 
IO u 
10 u 
IO u 
in II EE 

1 I 

11 u I InIll I .- - Id, ii- 

11 u IOIU I --%I+ I 
1; ; 

. . .v - I I 
11 II lOjU 1 IO u 11 u 11 u 11 u 11 u IO u ",I,"I"s7UI~II~ I . . - I- I I I 

*i-,---i--- 11111 I inlti I inltl I IOIU I IO u 11 u 11 u 11 u 11 u 11 u IO u 
10 u II u II u 11 u 11 u 11 u IO u .I - 

tS 
.- - 

11 u 

s 

._ - 
10 u 10 u 3% IO u 1011 ' ,.I II 

.I,” ( 41 II II,” , 11 II II ” 11 II 
I I 

11 LJ 
I I 

IO u 
t I 

11 u 10 u IO u IO u IO" a I, I IlltJ 1 IIJU 1 IlpJ I ;;I; 1 ii@ 1 ii/U i-i 

Ethylbenzene 
h”a+h..rlana rhlnrirla 

arylarla 

Tetrachloroethene 

11 u IO u IO u 10 u IO u II" l4lll I 14111 I II " 14111 I II " 11111 I II " 11111 I . . - inIt 

II II IO u IO u IO u IO u II u 11 u 11 u 11 u 11 u ;o i 
'0 u 11 u 11 u 11 u 11 u 11 u IO u 

I II " s.9 v .- - I f 

IIIU I IOlU 1 IOIU I iii I IO u 
,, u 11 II 1" ,I .I, 8, 

ll[U I II,” , II,” , 
II II ,I,” , ,A II l”,” 

-P_,.._-_ I 14111 I A',! 1 2' 7!il I RRI I 761 I 831 1 591 I 
1 

I oluene I I, ” -.‘. I 6lJ I lop I 1op.l ( 
.-^^.. 4 ') l-l:rb.lr..nnmnana 11111 I inIll I IOIU I IOIU I 10111 1 111 

c-: 
TI 
I I! 

,., -- 

.I u 11 u 11 u i? u 11 u IO u 
a,,>- ,,J-“l~lll”l”~,lu~=lIr II - .- - 

io u 
I 

,ichloroethene 11 u IO u II ?I u 11 u 11 u 11 u 11 u 10 u 
vlnyl chloride 11 u IO u 10 u ii;; 6 ii 11 u 11 u 11 u 11 u 11 u 10 u 

11 u 6J IJ IO u IO u 11 u 5J 5J 4J 45 2J 

Semivolatile organics, uglkg 
1,2,4-Trichlorobenzene 370 u 340 u 340 u 340 u 340u 360 U 350 u 350 u 360 U 360 U 350 u 
1,2-Dichlorobenzene 370 u 340 u 340 u 340 u 34ou 360,U 350 u 350,u I 360,U 350 u 360,U 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

I ?rnlll I 3AOllJ 1 34olu I 34Olt.l I 

, .,- . ..-...-.- r ..-..-. 

A-nirhlfirr\nhnnnl 
I 

I 27nlft I RAl-t/ll i 3AOlLJ 1 3401u I 34OlU I 

-... * ..-.-.--..- 
I 

I -a-mlli I nAnIll I 3AOllJ 1 34OlU I 34OlU I 

- .._ .--.......- I 

I R70lll I 34olu I 34olu I 34OlU I 34OlU I 3 
-.-,..-.---..-.-. -.- 

-.. I 

?-Ni+m=nilinn s7nlif I 86OlU I 86OlU I 85OlU I 9 

. . ..“..... r ..-..-. 

47nlif I Rfwlll I A6Olll I AfiOlU I 

I _-- - 

, . . ..-..- 3701u 1 340 u 340 u 340 u 340 u 3601U 1 3501u 1 3501u 1 3601U 1 
Arsneoh+h\,lnnn I 17nltl I 340 u 340 u 340 u 340 u 3, , 

40 u 340 u 340 u 340u 36OlU 1 350/U I 35olu I 3601U 1 3601U 1 350/u 1 Anthracane 370 u 3..,- , I- I I I 
Benzo(a)anthracene 370 u 34o[u 1 340/u 1 34OlU 1 34O(U 1 360/U 1 52)J 1 66lJ ) IlOjJ 1 3101J 1 35oju 
Bento(a)pyrene 370 u 3AfJkJ I 34olu I 34OlU I 34olu I 3601U 1 5715 1 781J 1 20015 1 3501J 1 35OlU 
pnnm/hVltmranthmw 370 u 3 
c Dr;l,L”(Y,,,,l,)lrl),=,,~ 190 J “I” ” “.” - 340 u -.- - 340 u fo I J gJ 220 J 3.50 !.J 
Benzo(k)fluoranthene 370 u 340 IJ 340 u 360 U 81 J 190 J 380 350 u 
bis(2-Chloroethoxy)methane 370 u 340 u 340 u 340 u 340 u 360 U 350 u 350 u 360 U 360 U 350 u 
bis(2-Chloroethyl)ether 370 u 340 u 340 u 340 u 340 u 360 U 350 u 350 u 360 U 360 U 350 u 
bis(2-Ethylhexyhphthalate 370 u 3 401u -1 34o[u 1 3401u 1 34opJ 1 4715 350 u 100 J 41 J 360 U 350 u 

.- ” -.- - -._ - 
I- I I I 

,~,,-“\“,,.““.“.....-..- 
I 

-.- - -401u 1 3401u 1 34oju 1 3401u 1 36OjU 1 9115 1 92lJ I 2501J 1 4501 1 3501u 1 
,---_I_ L :\ -A^.(^ ^^ . -... -..- ?7n!!! ! ?An!!! ! 1Afl!!! ! 34O!!_l ! 34O!U ! 36O!U ! 59 J I I 7’ 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 
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-a) 
Appendix F 

Table F-l. Summary of Soil Analytical Results 
Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39800502 39s00101 39soo201 39800301 39800301 D 39SOO401 39800501 39SOO5OlD 39SOO601 39800701 39800801 
Lab ID MA521005 MA521008 MA521 009 MA544002 MA544003 MA544004 MA544005 MA544006 MA544007 MA544008 MA544009 

Sampling Date 20-Mar-96 20-Mar-96 20-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 22-Mar-96 
Armlor-1254 371UJ 34lU 34lu 34lU 34lU 36 U 70 u 70 u 89 U 72 U 34 UJ 

36 U 70 u 70 u 89 U 72 U 34 UJ 
l.ShJ 1 1.8hJ 1 1.7/u 1.8 U 3.6 U 3.6 U 4.6 U 3.7 u 1.8 UJ 

U 3.6 U 4.6 U 3.7 u 1 R Il.1 

2,4,5-T 

2,4,5-TP (Silvex) 
2,4-D 
2,4-DB 
2,4-DP (Dichloroprop) 
Dalapon 

Dicamba 
Dinoseb 
MCPA 
MCPP 

Explosives, uglg 
1,3,dTrinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
li . ,. s. .* L-Amine-4,0-ulnlrrotoiuene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-Dinitrotoluene 
4-Nitrotoluene 

NA NA NA NA NA NA 11 u 11 u 11 u 11 u 10 u 
NA NA NA NA NA NA 11 u ii u 11 u 11 u 10 u 
NA NA NA NA NA NA 53 u 53 u 54 u 54 u 52 u 
NA NA NA NA NA NA 53 u 53 u 54 u 54 u 100 u 
NA NA NA NA NA NA 53 u 53 u 54 u 54 u 52 u 
NA NA NA NA NA NA 110 u 110 u 110 u 110 u 100 u 
NA NA NA NA NA NA 11 u 11 u 11 u 11 u IO u 
NA NA NA NA NA NA 11 u 11 u II u 11 u IO u 
NA NA NA NA NA NA 5300 u 5300 u 5400 u 5400 u 5200 U 
NA NA NA NA NA NA 5300 u 5300 u 5400 u 5400 u 5200 U 

0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u NA NA NA NA NA 
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA NA NA NA NA 
0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 0.09 u NA NA NA NA NA 
008 u 008 ‘L! nno II l-in* II nfin II nna II V.“” ” V.“” ” Y.“” Y Y.“” Y NP, MA N*A N.4 NA 

’ 0:15 u 0.15 u 0.15 u 0.15 u 0.15 u 0.16 U NA NA NA NA NA 
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U NA NA NA NA NA 
0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA NA NA NA NA 
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U NA NA NA NA NA 
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Appendix F 
Table F-l. Summary of Soil Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

I ~~~~~~ inl -ioantxno I wsnnini I 39SOO201 I 39500301 ) 3gSOnnnin I , 39s00401 xSoo501 39SOO501 D 39SOO601 39900701 39800801 “.,” .- uo,,,p,r I”, Y”“““““‘. , “1-1” .“. , -- - - --- 
Lab IDI MA521005 / MA521008 1 MA521009 1 MA544002 1 MA544003 1 MA544004 MA544005 MA544006 MA544007 MA544008 MA544009 

. . - . ^^ .*--n,-s nn ,,-- ne ‘In Llrrm2 1 33.11Re.r-ClR I ‘)9-h!--“C ’ 0-l L’-- *= 1q L”r..cvz - 9%fiR?r-96 22-Mar-96 22-Mar-96 22-Mar-96 
bl NAI NAI NAI I I . . . . I I I 
41 I NAI 1 NAI 1 NAI 1 

I L I I 
&I I NAl 1 NAI 1 NAt 1 

sampling uare Lu-mar-w L”-,“,a,-JO L”-,“,a,-J” L~-l”lclr-4” Ll-ldliRl-YCJ LI-,“,a,-J” LL-,Y,aI-c3” LL-sllc 
HMX 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U NA N/ 
RDX 0.17 u 0.17 u 0.17 u 0.17 u 0.17 u 0.17 u NA N, 
Tettyl (total) 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u NA Nl., 

--- Inorganics, mglkg 1 
Aluminum 7.9 BJ 13.9 BJ 117 113 408 1590 
A ..,:er..*, 34 II 2.2 u 2.2 u . 

I “.J,PJ I “.r).l,” . . ..%I ” v.3 ” 

BJ 0.41 BJ 1.6 U 1.6 U 8.9 B L lZ.4jU 

--0.03 u 0.03 u 0.03 u 0.03 u 0.04 B 1 0.0716 1 
u- 0.37 

.- 
u 0.37 u - 0.37 ---..~-- -- ,*a D 1F7 R 

Arsenrc - 
Barium 
Beryllium - 
Cadmium 
Calcium --- 
Chromium 
Cobalt __-- --_ 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

” “.-. - ,- , 

0.51 B 0.91 B 0.41 iJ 1.31B 1 
202 119 16.6 B 
0.26 U 8.6 0.51 B 0.28 U 

1 ----I- I 

4.9lU I 38.3 B 4.6 U 9.9 B 
1 0.6518 1 5.1 0.38 B 0.61 B 
I Afilln I nn-7 I3 Art? II nna ir 

) 0.49)U ) 0.961B , 
I 4AllI I 157111 1 18lU I 

_.I. - _.__ - 

1 ,.,,I I 1.6 U .._ _ 
157 u - 157 u 157 u 

‘ILLI 1 0.27 UJ 0.27 UJ 0.31 u 0.33 J 
0.45 UR 0.45 UR 0.48 U 

I J-t,” 47.1 u 
1.19 u 

(j??Ill I 13R 

- -, - - 
Silver 
- 

PaQe lr ;q,o 
39.XL 
3noma > 



TABLE F-2 

SUMMARY OF SOIL ANALYTICAL RESULTS 
POLYNUCLEAR AROMATIC HYDROCARBONS ONLY 



Appendix F 
Table F-2. Summary of Soil Analytical Results 

Study Area 39 - Polynuclear Aromatic Hydrocarbons Only 

Naval Training Center, Orlando 
Orlando, FL 

1 Samole ID( 39801801 1 39802501 1 39802701 ) 39502901 1 39803101 I 39803901 I 3gSO4301 1 3gSO5101 1 3gSO5501 1 3gSO5gOl 1 3gSO6001 1 
Lab ID J9601864-00 J9601864-00 J960186400 J9601864-00 J9601864-00 J96018W00 J9601880-00 J9601880-00 J9601880-00 J9601880-00 J9601880-01 

Sampling Date. 2-Dee-96 2-Dee-96 2-Dee-96 2-Dee-96 2-Dee-96 2-Dee-96 3-Dee-96 4-Dee-96 4-Dee-96 5-Dee-96 5-Dee-96 
PAHs. unlkn I I I I I I I I I I I - . ----I -J’--a I I I I I I I I I I I 

6.51 1 
I I 

2.51 I 81 1 2.5lu I 
I I 

701 I 
I I 

I -Methvlnaohthalene 161 I IFml I 3Slll I 
I I 

7c;lll I 
I I I 

341 I A41 I I 

2-MethvlnaDhthalene 
I 1 I I I I I -.- - I I 

&I I 
.- I .-- I -.- - U.” - &.Y -7.” 

lot I 4.51 I III I 2.51 I 221 I 2101 I 31 
I 

I 351 I 41 I 551 
Acenaphthke 

I I J -.- 
2.5 u 2.5 u 2.5 U 2.5 u 2.5 u 2.5 u 7.5 2.5 u 215 u 2.5 U 2.5 U -~.___- .---__- - -_.---- 

-- Acenaphthylene 5.5 16 36 3 12 70 140 2.5 u 4.5 5.5 14 
Anthracene 10 39 60 12 14 130 140 6.5 9 8 48 

--.. Benzo(a)anthracene 18 20 6.5 2.5 20 110 170 2.5 4 8.5 65 
Benzo(a)pyrene 30 43 70 4.5 48 220 300 2.5 U 5 12 100 
Benzo(b)fluoranthene 7.5 IO 18 2.5 U 13 75 120 2.5 U 4 5.5 32 
Benzo(g,h,i)perylene 5 8.5 16 2.5 U 7.5 38 38 2.5 u 2.5 U 2.5 u 14 

_. 

. - ,  
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TABLE F-3 

SUMMARY OF SOIL ANALYTICAL RESULTS 
GROSS RADIOACTIVITY ONLY 
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‘Appendix F 
Table F-3. Summary of Soil Analytical Results 

Study Area 39 - Gross Radioactivity Only 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39800901 39BOlOOl 39801101 39800901 39501001 39501101 39501101 D 
Lab ID ABBOS.4 ABBOS.6 ABBOS’8 ABBOS’3 ABBOS’5 ABBOS7 ABBOS.9 

Sampling Date 29-Aug-96 29-Aug-96 29-Aug-96 29-Aug-96 29-Aug-96 29-Aug-96 
Radioloaical. oCi/a I I 

29.Aug-96 
I I I I I 

d r. . 

Gross Alpha 0.04 0.09 0.6 0.13 0.86 0.57 0.69 
Gross Alpha, Uncertainty 0.05 0.06 0.11 0.07 0.14 0.1 0.14 
Gross Beta 0.1 0.03 0.68 0.27 1.48 0.73 0.72 

r Gross Beta, Uncertainty 0.09 0.09 0.13 0.1 0.2, 0.12 , 0.13, 



TABLE F-4 

SUMMARY OF SOIL ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS ONLY 



Appendix F 
Table F-4. Summary of Soil Analytical Results 

Study Area 39 - Volatile Organic Compounds Only 

Naval Training Center, Orlando 
Orlando, FL 

I SamDle ID 1 3QBOOQO5 I 39601305 I 39801405 I 39EOlziOS I w~~n~nnr; I 1 ----‘--- 1 v-w” I ““V 
iab ID C7D080138002 C7D080136003 I C70080138001 I C7DO80138004 I C7DOA013Af)O5 

Sampling Date 27-Mar-97 28-Mar 
I -.----.--- 

‘-97 I 28-Mar-97 I ~RJ&W.R~ I 1 ---.---- -- , -- .I._. -, 3FLkAzarA7 

Volatile organics. uglkg 
LY-,.IYI-“, 

I I I I I 
1 ,I ,l-Trichloroethane 5.9lU 

Carbon tetrachloride 
Chlorobentene 
Chlaroethane 
Chloroform 
Chloromethane 
cis-I ,BDichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 

IXylene (total) 
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TABLE F-5 

SUMMARY OF SOIL ANALYTICAL RESULTS 
SUPPLEMENTAL PAH AND ARSENIC DATA 



IAcenaohthvlene I NAI 1 4201U t 42r 

IBenzo(a)anthracene 1 NAI I 2llU I ~4001 I : 

Orlando, FL 
Sample ID 39606101 39806201 39806301 39806401 39806401 D 39806501 39B06601 39806703 39806803 39806901 39807001 

Lab ID OR8948-15 OR8948-18 OR8948-21 OR8948-26 OR8948-27 OR8948-32 OR8948-34 OR8948-38 CR894841 CR894844 CR894847 
Sampling Date 23-Sep-97 23-Sep-97 23-Sep-97 24-Sep-97 24-Sep-97 24-Sep-97 24-Sep-97 24.Sep-97 24-Sep-97 24-Sep-97 24-Sep-97 

PAHs, uglkg 

I-Methylnaphthalene NA 210 u 930 390 210 u 170 u 760 170 u 380 650 NA 

2-Methylnaphthalene NA 210 u 1400 820 210 u 170 u 2000 170 u 670 3400 NA 

Acenaphthene NA 210 u 1100 170 u 210 u 170 u 410 170 u 600 1800 NA 
3U 350 u Anthracene 21 u 420 U 350 u 1500 340 u 340 u NA 

1. NAI 1 2l(U ( 
17 u 21 u 17 u 21 u 17 u 17 u 610 31 

NA 

Benzo(a)pyrene ( NAI 1 21ju 1 880 

380 21 u 17 u 150 
950 21 u 17 u 230 180 33 410 190 1100 1600 NA NA 

Benzo(b)fluoranthene 1 NAI 1 421U 1 940 860 42 U 35 u 300 190 460 3700 NA 
820 630 42 u 35 u 

Benzo(k)fluoranthene 1 NA] [ 2ljlJ 1 460 

380 350 400 2700 
430 65 17 u 130 88 220 3700 NA NA 

Chrysene : 1 NAI ( 21/u 1 11001 I 8101 I I 441 42 -1~ ! 17lu I I ii ; 120 140 400 2500 NA 
Dibenz(a,h)anthracene :. t NAI 1 42lU 1 4: 2u u IL- 35/u 42 U 34 u 690 37 u NA 

IFluoranthene ) NAI 1 4l)U 1 2100 1100~ 42 U 35 u 920 130 950 3600 NA 
2u 35 u 42 U 34 u 34 u 79 NA 

Indeno(l,2,3cd)pyrene 1 NAI I 2llU 1 640 500 21 u 17 u 190 160 310 2300 NA 
3U tPhknanthrene 340 170 u 210 u 170 u 210 u 170 u 170 u NA 

/:NA\ ) 21ju 1 
150 21 u 17 u 300 34 140 780 180 U 

NA 

Pyrene 1. NAI- 1 2501 1 1800 1000 21 IIJ 17 u 340 220 520 1900 NA 

1Benzo(g,h,i)oerylene I NAI I 42lU [ ; 

IFluorene I .I NAI I 42IU I 42lU 1 35lU I 4 

INaohthalene -- .I .NAI I 2lOlU I 21t 

Appendix F 
Table F-5. Summary of Soil Analytical Results 

Study Area 39 - 
Supplemental PAH and Arsenic Data 

Naval Training Center, Orlando 

Ilnorganics, mglkg - , 
(Arsenic 1 0.5llJ 1 NAI I NAI I 0.981 1 0.611 ) 21 ( NAI 1 NAI 1 NAI I NAI ( 0.75) 

-.’ 

.‘) 
_. 

‘-. 

.: 

: 
._. 

., 

:. : 
.” 

L. 

,i 

._::.. 

__ 
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Appendix F 
Table F-5. Summary of Soil Analytical Results 

Study Area 39 - 
Supplemental PAH and Arsenic Data 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39807101 39807201 39807301 39807401 39801801 39SO2501 39802701 39802901 39803101 39303901 39804301 

Lab ID OR8948-50 OR8948-53 OR8948-56 OR8948-59 J97000551 J97000552 J97000553 597000554 J97000555 J97000556 J970005510 
Sampling Date 24-Sep-97 24-Sep-97 24-Sep-97 24-Sep-97 2-Dee-96 2-Dee-96 2-Dee-96 2-Dee-96 2-Deo96 2-Dee-96 3.Dee-96 

PAHs, uglkg I 
I-Methylnaphthalene NA 250 620 NA NA NA NA NA NA NA NA 

2-Methylnaphthalene NA 530 1600 NA NA NA NA NA NA NA NA 

Acenaphthene NA 230 240 NA NA NA NA NA NA NA NA 

NA 350 u 1400 NA NA NA NA NA NA NA NA Acenaphthylene 
NA 17 u 18 U NA NA NA NA NA NA NA NA Anthracene 

Benro(a)anthracene NA 100 100 NA NA NA NA NA NA NA NA 

Benzo(a)pyrene NA 190 160 NA NA NA NA NA NA NA NA 

Benzo(b)fluoranthene NA 220 210 NA NA NA NA NA NA NA NA 

Benzo(g,h,i)perylene NA 260 350 NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene NA 71 280 NA NA NA NA NA NA NA NA 

Chrysene NA 210 260 NA NA NA NA NA NA NA NA 

NA 35 u 37 u NA NA NA NA NA NA NA NA Dibent(a,h)anthracene 
Fluoranthene NA 310 660 NA NA NA NA NA NA NA NA 

Fluorene NA 35 u 37 u NA NA NA NA NA NA NA NA 

Indeno(l,2,3-cd)pyrene NA 140 340 NA NA NA NA NA NA NA NA 

NA 170 u 180 U NA NA NA NA NA NA NA NA Naphthalene 
Phenanthrene NA 69 300 NA NA NA NA NA NA NA NA 

NA 130 18 U NA NA NA NA - NA NA NA NA Pyrene 
Inorganic% mglkg 
Arsenic 0.4 u 0.97 1.6 2.3 1,u ( 1.u IU IU IU IU 2.7 



Appendix F 
Table F-5. Summary of Soil Analytical Results 

Study Area 39 - 
Supplemental PAH and Arsenic Data 

Naval Training Center, Orlando 
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Appendix F 

Table F-5. Summary of Soil Analytical Results 
Study Area 39 - 

Supplemental PAH and Arsenic Data 

Naval Training Center, Orlando 



Appendix F 
Table F-5. Summary of Soil Analytical Results 

Study Area 39 - 
Supplemental PAH and Arsenic Data 

Naval Training Center, Orlando 
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Appendix F 

Table F-5. Summary of Soil Analytical Results 
Study Area 39 - 

Supplemental PAH and Arsenic Data 

Naval Training Center, Orlando 
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TABLE F-6 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
TARGET ANALYTE LIST AND TARGET COMPOUND LIST ANALYSES 



Appendix F 
Table F-6. Summary of Groundwater Analytical Results 

Study Area 39 - Target Anaiyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Or&do, FL 

I I I 1 I 

I SamPIe ID 1 39G00101 1 39000201 I 39GOO201 D I 39Goo202 I 

1 ,l-Dichloroethene 

1,2-Dibromo-3-chloropropane noethane 

.- 
. - I.,. 

iu 1U 1u NA 
1 u- 

, 
1u IU NA 1 NA 1u 
1 u 1 u NA 

I , 

. . 
1,3-Dichlorobentene 

I - . I.” 

rlu I IIII I 1111 I hlA t 

1,4-Dichlorobenzene 

2-Butanone 
2-Hexanone ,-, 

I-pentanane 

. - I .r , 
5 UR 5 UR 5 UR NA NAI 

5U SU 5U NA , 
5U 

..r., 
5U 5Ll NA I NAt 

l%omochloromethane 
lloromethane 

Bromomethane 

1pJ 1 
l/U 1 IIU I 

IlUI-NAI 
IlU 1 NAI 

1 NAI 
1 NAI 

. - 

1lu I ilu I 1111 I NAI 

Carbon tetrachloride 
Chlorobenzene :’ 
Chloroethane 
Chloroform .” 

I 
IU ;u ;k‘ I NAl 

1U 1u IU NA , ,.“, 
IU IU IU NA 1 
IU 

NAI 
1U 1 II NA I NAI 

lDlbromochloromethane 
I-.. 
Ethylbenzene 
Methylene chloride 
Styrene 

NA! NA! . - 
IU 1U 1u -NA NA IU ;; 
2u 2u 2u NA 

NA 
NA 2U 2u 2u 

IU 
2u 

3 3 
NA 

NA NA 1u 1u IU 1u NA 
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Appendix F 

Table F-6. Summary of Groundwater Analytical Results 
Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 

I 
I..--_ I IIU I IIU I 

ricnloroemene 
rinyl chloride 
. . 

I I I 
IlU 1 IJU 1 IpJ 1 

I IIU I 1lu I 1p.i \ 

!,4,&Trichlorophenol 10 u 10 u 
2,4-Dichlorophenol 10 u 10 u 

10 u 10 u 

2,QDinitrotoiuene 
^ ^ 

I 
I lO\U I 1olu ( 

2-Methylphenol 

4-Nitroaniline 25 u 25 U 
4-Nitrophenol 25 U 25 u 
Acenaphthene 10 u 10 u 

Page ? 
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Appendix F 
Table F-6. Summary of Groundwater Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I I I 1 

IBenzofa)anthracene 
tBenzo(alovrene 
IBenzo(b)tluoranthene 

.- - NAI 1 10/u I IOIU 1 
I I 

NAI 1 IOlU IOIU I 
lOlLI I 
IOIU I 

iolu 1 
lOIll I 

NA( 
MAi .  I  10 u NA - 

Benzo(g,h,i)perylene iou .- - 
.- - ..I * 

IO u 10 u NA NA IO u 10 u 10 u 
Benzo(k)fluoranthene 

10 u 
10 u 

NA 
IO u 10 u NA NA 10 u 10 u 10 u 

bis(ZChloroethoxy)methane 
IO u 

10 u 
NA 

10 u 10 u NA NA 10 u 10 u IO u 
bis(2-Chloroethyl)ether 

10 u 
10 u 

NA 
10 u IOU I- -------------- -NAI I NAI I 1OlU I 

I 
IOIU 

1 I 
IO 11 

I I 

lOlU I .- - 
II-I II I” 1 MA 

bis(2-Ethylhexyl)phthalate 10 u 
I.f-T 

IO u 10 u 
Butylbenrylphthalate 

- NAI / NAI 1 101lJ IOlU / InIll I .- v NA i 
10 u Ill II .-,- , IO u NA NAI 1 

I 
IOIU 

I- / I I 
1olu I .- - 

I 
IOIU I InIll I 

,.rl, 

Carbarole iolu ( .-,.. , 
.- - MAI I.,1 

10 u in II NA NAI 1 101u IOIU I 
1- 1 

IOIU I 1nl1r I MAI 
Chrvsene IO u IOIU I 10l11 I I 

IOU 1 
.- - a., \ 

.- - NA NA IO u 
Di-n-butylphthalate 

1olu 10 u 
10 u 10 u IO u NA NA 10 u 

NAI 
10 u 

Di-n-octylphthalate 
10 u 

10 u IO u 10 u NA NA 
’ 

10 u 
1 !,l;JI !I I 

Dibenz(a,h)anthracene IO u 10 u 
lop 1 

10 u NA 
lop 1 

NA 10 u 10 u 
lo/U I- NA( 1 

10 u 
Dibenzofuran 10 u 

IOU NA 
IO u 10 u NA NA 10 u IO u IO u 

Diethylphthalate 
IO u NA 

IO u L-- lO,U I 10 u NA NA 10 u IO u 10 u IO u 
IO u 

NA 
10 u NA NA 10 u IO u 10 u In tt MA 

IO II 10 u NA NA IO u 10 u 
& .- - ;;l 

10 u 
IO u NA NA IO u IO u 10 u IO u NA 
IO u NA NA IO u IO u 10 u 10 u .- - NA ..I. 
10 II NA NA IO u IO u 10 u IO u NA 

Hexachloroethane 
NA NA IO u 10 u IO u 10 u 

10 u i&l .-- 
NA 

IO u NA NA 10 u IO u IO u 
Indeno(l,2,3-cd)pyrene 

IO u NA 
10 u 10 u 10 u NA NA 10 u 10 u IO u 

lsophorone 
10 u 

10 u 
NA 

10 u 10 u NA NA 10 u IO u IO u 
N-Nitroso-di-n-propylamine 

IO u NA 
10 u IO u 10 u NA NA 10 u 
WT-, 

10 u 10 u 
N-Nitrosodiphenylamine (1) 

10 u 
10 u 

NA 
10 u NA NA IO u 10 u 10 u 10 u NA 

in 11 10 u NA NA 10 u IO u 10 u 10 u NA 
10 u NA NA 10 u 10 u 10 u 10 11 NA 
75111 I NAI I 

Naphthalene 
Nitrobenzene 
Pentachiorophenoi 
Phenanthrene 
Phenol 

1ou ._ _ 
10 u 10 u 
25 u 25 u -- - 
10 u 10 u 10ll1 I 

I I ‘-I- I I.,%( , 
NAI I 25lu I 25lu I --25=/U I 7SlLJ I NAi 1 -- - . ,, 5 

I I- I I- I 
.- - NA 

10/u 1 
IO u 

1oju 1 1olu 1 
NAI 1 IO/U 1olu IO u NA 

NA NA( 1 lO(U 1o)u 10 u IO u NA 
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Appendix F 

Table F-6. Summary of Groundwater Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

I _ _- -^^..*CIP.An fwv-!~n?n, mxumnr n ?bCMMl 39G00501 39GOO601 
3QGOO201 39GOO201 D 39GOO202 YYUWLULU 

ABBOW”_7_ i 

JJW”G”, , ““-“v-- .“, “.#V”“.-. ---~ 
Sample ID 39GOOlOl 

Ml&!;‘? ABBOW8 1 MAs@JOJ 1 \ 
MA801001 

Lab ID MA627002 MA627003 
29Aug-96 29Aug ’ ?-AnrAf 1 

M;;;F; 1 1 23Apr-96 

Sampling Date 2-Apr-96 2-Apr-96 - 

Pyrene 

Page 4 
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Appendix F 
Table F-6. Summary of Groundwater Analytical Results 

Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL 

Samnle ID 39GOOlOl 39G00201 39G00201 D 39GOO303 3RC,M17n7n mnnnnm 

14-Amino-2.6-Dinitrotoiuene 0.041U I 0.041U 1 0.041U I NAI 

Li 
L 

-.-- - 
I . . 

Tetryl (total) 0.05 0.05 u 0.05 u NA 0.05 u 0:;;; ; nnr;lit I NA i Inorganics, , -,““,’ uglL , ,.,-,, 

Aluminum 1750 J 1550 J 1550 .I NA I NA I 
757 .I 771 I 44m-i 1 I ?CEII I 

I 
&I1 I 

Antimony 
Arsenic 

I -.--I- I ----I- I .--- - . . . . . . . . I I”” ” 
1.618 1 l.l~U 1 2.7jU 1 

I I I I U”.J p 

I 13lu I 381R I 
NAI 1 

3lR I NAi l 
NAI 1 .sl; ( ;.;I; I 
NAi I i 1111 

1.81U 1 l.llU I 
IYfi 1 
NAI 

I 4 PllI I 41111 
I 

_.- - -.- - 
53.8 ; ;;A 

..I. I.” ” I.” v ,.u ” 1.3 u NA 
I Barium 20.5 u 30.5 u NA 2.9 u 3.1 u 9.6 u 3.8 u NA 

: Beryllium 0.2 u 0.2 u 0.2 u NA NA 0.2 u 0.2 u 0.2 u 0.2 u NA 
Cadmium 1.8 UJ 1.8 UJ 1.8 UJ NA NA 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ NA 

ICalcium i 308001 I1320001 11350001 1 I NAI I NAI i 507nnl 1 132001 I 504001~~~ NA 
Chromium 
Cobalt 

I I 
““. _” 

5.1 Ill I 2.2/u 1 2.2/u NAi l 
1 I -----I 

NAI i 77111 I 7Elll I 

I 1.5/U 1 22.218 1 21.7lB 
. . . . .., . 4.6 U 2.2 u NA 

I NA NA ;:; ;; 7:; ; 1.5 u 1.5 u NA 
Copper 3.8 J 1 2 UJ 2 UJ NA NA 2 UJ 2 UJ 2 UJ 2.3 J NA 
Iron 75.4 U 1 1320 J 1220 J 22.4 u [Lead 1.2tUJ 1 1.21UJ I 1.21UJ 

1 81916 

1 NA! NA, ! ! NA! NA, ! 1.2lUJ 28.7 U 94.8 U 269 , , , J NA i 
1,21UJ I 1:2lUJ I I.2 UJ NA 

Magnesium 1200 B 1 838/B 1 NA NA 2170 B 2170 B 1190 B 2040 B NA 
Manganese 2.5 U 1 13.3/J ( 13.51J I NA NA 1.4 u 1.6 U 2.2 u 2.5 U NA 

NA NA 0.1 UJ 0.1 u 0.17 J 0.1 UJ NA IMercury 1 0.241J 1 0.1 /lJJ 1 0.1 ]tJ 1 
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Appendix F 

Table F-6. Summary of Groundwater Analytical Results 
Study Area 39 - Target Analyte List and Target Compound List Analyses 

Naval Training Center, Orlando 
Orlando, FL. 

I I.. .____._ I ^^^..^.,.* I __r~ .--. I __A^^^^2 -~ ---- JY300501 3YwJ0bU1 Sample ID 39GOOlOl 39GOO301 U ~YUUWU’I 

Lab ID MA627002 MA627003 
-2-Apr-96 
Nickel 7.7 u 7.7ju 7./p 1 /.I IV 

998 B 2470 B 2000 B NA NA’ 7080 ] 7340 3070 B ~650 B NA Potassium 1 

Selenium 1.3 u 1.3 u 1.3 u NA NA 
1.3 u 1.3 u 1.3 u 1.4 B NA 

UJ NA 
Silver 2.2 UJ 2.2 UJ 2.2 UJ NA NA 

2.2 UJ 2.2 UJ 2.2 UJ 2.2 
4310 BJ 2310 J 4230 J NA 

Sodium 1040 J 5960 J 6020 J NA NA 
4300 BJ 

0.86 u 0.86 UJ 0.86 UJ NA NA 
0.86 UJ 0.86 UJ 0.86 u 0.86 U NA 

Thallium 
58 1.9 B 1.6 U NA NA 5.3 B 5.4 B 78 2.4 B NA Vanadium 

-7:..r 1 I, nr:: I FIR I .I NA PA 52 u 3.4 u 5.7 u 5.9 u I NAI I 

r I 

LII Iti 

Radiological, pCi/L 

.I * -.- - -r” ( “I.” Y --,. - 
I I s I t 

I I I I I I I I I I I I . 
6.27 4.69 0.85) 1 11.q 1 I.431 ) - 

___- 
NAl r- NAI 

I 

NA NAI ) NAI 
NA NA I’-’ ’ 

. . . I 

NA NA NAI 1 NAI 
.*. , 

NA NA I-’ ’ 
NA NA NAI ( NA( 

. . . I NA NA ..I. 
I I 

NA] 1 NA( 1 NA( 1 NAI 

.I61 I 0.16 NA I NA NA NAI I 
0.39 NA NA NA 

081 1 0.06 NA NA NA NAI ( NAI 
.I., 

161 1 0.15 NA NA NA I”’ ’ 
. 

Uranium- 
General 

Total Suspended Solids 

,238, Uncertainty 
Chemistry, tngk 

0.09 NA NA NA 

NA 0.03 0.02 NA NA NA NH NA NA 

nnc II NA &IA nnc II nfx II r-Ins II nix II NA - -- ” . . . . -.-- - V.“” - “.“d,” , ,.n, , lvnl , “.“r),” Y.“” 1 

I I NAI ) NAI 1 4JlJ I I 4ju ] 4)J ) NAI 
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i TABLE F-7 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
METHOD 524.2 VOLATILE ORGANlCS ANALYSIS ONLY 



Appe/ndix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

I I I 

Naval Training Center, Orlando 
Orlando, FL 

I I 1 

Sample ID 39GOO302 39G00302D 39000303 39Goo402 39000701 39GOO702 39600801 39000901 39GOlOOl 
Lab ID 59601825-002 J9601825003 C7E190111006 C7E230134002 J9601825-004 C7E190111004 J9601817-001 J9601817-002 Jg@)f817-00: 

Sampling Date 27-Nov-96 27.Nov-96 16-May-97 22-May-97 27-Nov-96 15-May-97 26-Now96 26-Nov-96 . . . ..*a . I 8 1 26-Nov-96 . . volarue urganns, ug/L 

1 ,I ,1,2-Tetrachloroethane 1 u IU 0.5 u 0.5 u 1U 0.5 u IU IU IU 
1 ,I ,I-Trichloroethane IU 1u 0.5 u 0.5 u IU 0.5 u IU IU IU 
1 ,I ,2,2-Tetrachloroethane IU 1u 0.5 u 0.5 u 1u 0.5 u IU IU 
1 ,I ,ZTrichloroethane 

IU 
1u IU 0.5 u 0.5 u IU 0.5 u IU IlK IU 

1 ,I -Dichloroethane IU IU 0.5 u 0.5 u IU 0.5 u IU IU 
1 ,I-Dichloroethene 

IU 
IU IU 0.5 u 0.5 u 1u 0.5 u 1U IU IU 

1 ,I -Dichloropropene IU IU $5 u 0.5 u IU 0.5 u 
IiJ 

1U IU 
1,2,3-Trichlorobenzene 

IU 
1u 0.5 u 0.5 u IU 0.5 u IU IU 1U 

I ,2,3-Trichloropropane 1 u IU 0.5 u 0.5 u IU 0.5 u IU 1U 
I ,2,4Trimethylbenzene 

IU 
IU IU 0.5 u 0.5 u IU 0.5 u IU 1u IU 

I ,2-Dibromo-3-chloropropane IU 1u 0.5 u 0.5 u IU 0.5 u IU IU 
I ,2-Dibromoethane 

IU 
1 u IU 0.5 u 0.5 u IU 0.5 u IU IU IU 

I ,2-Dichlorobenzene IU IU 0.5 u 0.5 u IU 0.5 u IU IU 
I ,2-Dichloroethane ._ 

IU 
1 u 1u 0.5 u 0.5 u IU 0.5 u IU IU IU 

l,2-Dichloropropane I 1 U IU 0.5 u 0.5 u IU 0.5 u IU IU 
1,3,5-Trimethylbenzek ,I 

IU 
1 U 1u 0.5 u 0.5 u IU 0.5 u 1 u IU 

I ,3-Dichlorobenzene ., 
1U 

IU IU 0.5 u 0.5 u IU 0.5 u .---_ ~- IU IU 
I ,3-Dichloropropane 

IU 
IU 1u 0.5 u 0.5 u IU 0.5 u IU IU IU 

I ,4-Dichlorobenzene 1u IU 0.5 u 0.5 u IU 0.5 u IU IU IU 
!,2-Dichloropropane .-. .I u 1 u 0.5 u 0.5 u IU 0.5 u IU IU IU 
!-Chlorotoluene IU IU 0.5 u 0.5 u IU 0.5 u IU IU 
Khlorotoluene 

IU 
,I u IU 0.5 u 0.5 u IU 0.5 u IU 1u IU 

3enzene 1 u IU 0.5 u 0.5 u IU ------ 0.5 u 
iU 

IU IU 1U 
Sromobenzene 1 u 0.5 u 0.5 u IU 0.5 u IU 1u 1U 
komochloromethane IU 1u 0.5 u 0.5 u 

.I u 
IU 0.5 u IU IU IU 

Sromodichloromethane 1u 0.5 u 0.5 u IU 0.5 u IU IU IU 
komoform 1u IU 0.5 u 0.5 u IU 0.5 u IU IU IU 
komomethane 1 u IU 0.5 u 0.5 u IU 0.5 u IU 1u IU 
:arbon tetrachloride 1 u IU 0.5 u 0.5 u IU 0.5 u 1U IU IU 
:hlorobentene IU IU 0.5 u 0.5 u IU 0.5 u 1U IU IU 
:h!oroe!hane ? 'cl : u 0.5 ii 0.5 u Ill 0.5 u IU 1U 1U 
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Appendix F 

Table F-7. Summary of Groundwater Analytical Results 
Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
Or&do, FL 

39G00801 39GOO901 39GOlOOl 

Sample ID 
39G00302 39G00302D 39G00303 39000402 39GOO701 39600702 

_._ _____ _.._. .- -_--- -. C7E190111004 cal, ifj j~&jj~~25$@ j3@j 825-003 C7E190111006 C7E230134002 J9601625-004 
______ - . . .-.- -- 

16-May-97 22-May-97 27-Nov-96 15-May-97 
J9;;;;;;;l 

- 
J9;‘=;;;;‘2 J9;;0’$;;;3 

- _____ ---. 
Sampling Date 27-Nov-96 27-Nov-96 0.5 u IU IU IU .- --_.- ---_---. 

Chloromethane , u-- .---ix.--- 
u 

0.5 u 
0.5 

IU 
1U 0.5 u IU IV IU 

u 
cis-I ,2-Dichloroethene 

1 u IU 0.5 u 0.5 
~.~ _-. .--~ IU IU IU 

-- 0.5 u 
cis-1,3-Dichloropropene ,lJ IU 0.5 u 0.5 u IU 

0.5 u 0.5 u 
NA 0.5 u NA NA NA 

Dibromochloromethane NA NA IU 
0.5 u IU 0.5 u 1u IU 

Dibromomethane 1u 1u 0.5 u IU IU 
IU IU 0.5 u 0.5 u IU 0.5 u IU 

1u lU lU 

Ethylbenzene 1u IU 0.5 u 0.5 u IU 0.5 u 

1U 0.5 u 0.5 u IU 0.5 u IU IU IU 
Isopropylbenzene 1u 

5u 0.5 u 5u 5u 5u 

Methylene chloride 5u 5u 0.5 u 0.5 u lU 
IU 0.5 u 0.5 u IU 0.5 u IU IU 

n-Butylbenzene IU IU IU 

n-Propylbenzene 1u IU 0.5 u 0.5 u lU 0.5 u IU 

0.5 u IU 0.5 u 1U IU IU 

p-lsopropyltoluene 1u IU 0.5 u 
0.5 u lU 0.5 u IU IU IU 

set-Butylbenzene IU 0.5 u 
IU 0.5 u 

IU IU IU 
0.5 u 0.5 u 

(Wrene 
1111 I 

- _. 
0.5lU I 

* I, 4 II IU 
0.5 u 0.5 u .- 

tert-Butylbenzene 
-i 1 ‘8.61 

- 

ITetrachloroetnene _-___ .._._ 1.. __.._ !“;t;T- -+- i i, , / 0.5lu I 
Toluene 
trans-1,2-Dichloroethene 
trans-I ,3-Dichloropropene 
Trichloroethene 
ITrichlorofl\ joromethane 

Vinyl chloride 
Xylene (total) 

- , _.-_ 
” 
I---- 

: 
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Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 

~~~o,~~~~~~/~~” ~~~a~~~ ~~~~yJ: ~~~~yJ~ ~~~a~~~ ~~~a~~~ ~~~~y~~~ ~Y~~~~ 

Lab ID 59601817-005 C7E150129001 C7El50129002 C7El50129003 C7E230134003 C7E230134004 C7E220159003 C7E220159004 

I I 

1 ,l ,1,2-Tetrachloroethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u .---. 0.5 u 
1 ,I ,I-Trichloroethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,1,2,2-Tetrachloroethane 1u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u -.__.-^-,_-.-___ 0.5 u __ 0.5 u 
1 ,I ,2-Trichloroethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,I -Dichloroethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

- 
0.5 u 

1 ,I -0ichloroethene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,I -0ichloropropene 1U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u - ---._- 0.5 u 
1,2,3-Trichlorobenzene 1lJ 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,3-Trichloropropane 1u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,QTrimethylbenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2-Dibromo-3-chloropropane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

- 
0.5 u 

1,2-Dibromoethane 1 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2-Dichlorobenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,ZDichloroethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2-Dichloropropane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,3,5-Trimethylbenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,3-Dichlorobenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,3-Dichloropropane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,4-Dichlorobenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
2,2-Dichloropropane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
2-Chlorotoluene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
CChlorotoluene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Benzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Bromobenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Bromochloromethane 1U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Bromodichloromethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Bromoform IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Bromomethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Carbon tetrachloride IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Chlorobenzene IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Chloroethane IU 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Chloroform IU 0.5 u 0.5 u 0.1 J 0.28 J 0.22 J 0.5 u 0.5 u 
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Appendix F 

Table F-7. Summary of Groundwater Analytical Results 
Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
Orlando, FL 

I I -r-CIA rn* aacn1sr* wbr,nl6nl 39GO1701 39Go1701 D 

Sample ID 39GOllOl 39G01201 39GOl301 .sY IAJ I 4” I U.d.2” *-Jl “IV” ,_-. 

C7E150129002 C7E150129003 C7E230134003 
C7E230134004 C7E220159003 C7E220159604 

Lab ID J9601817-005 C7E150129001 21 -May-97 21 -May-97 

Sampling Date 26-Now96 13-May-97 13-May-97 14-May-97 22.May-97 22-May-97 

rlSl” 
n F;ilI 0.5lu 0.51u 

1 
1 r,,, 

Chloromethane 

Dibromochloromethane ! 
=l 

u I 
“d,” 

OS U asp 
ns II I “3,” I -.- - I I 

U.3(U I 
“.Y - 

n r;iIl I 

I u.3 (U I “.Y - 

r.C II nslll 
w... - , ’ 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u I 
nq II U.JI” nE II 

U.JlU I 
V.” - 

n elll n slrl I 



. 

“x Ap,; dixF 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organ& Analysis Only 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39G01801 39G01901 39002001 39002101 39GO2201 39G02201 D 39Gn78nl 

Lab ID C7E2301341. - _-~ 
Samplincr Date 2i-Mav-97-1 

.-.-.. --& _. ._.. r----,ri~.-- -.- - . - 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1lJ 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1u 
0.5 u 05 u ns II ns II nr: II 

1,2-Dichloroethane”, 0.5/u -0.51u I 0. 
1.2-Dichloroorooark . . ’ I 0.5lu I 0.5lu I oslu 0 

0.51u o.slu 
I I 

0.5pJ I o.s~u 
I- I 

I 0.5pJ 
I- I . - 

0.5lu 0.5lu 

0.5p 0.5pJ 
0.5lu 0.5iu 

l]U 
I 0.5iu I 1111 I 

IBromobenzene ,I’ 1 

. . -.5 u 0.5 u 0.5 u 
1,3,5-Trimethylbe~~ene,: I’ 

0.5 u 1u 
0.5 u 1.9 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u IU 

1,3-Dichlorobenzkne 0.5 u ,., 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,3-Dichloroprop&k 

0.5 u 1u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1u 

1,4-Dichlorobenzerie ; ” i 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u I 0.5 II 1 II 
2,2-Dichloropropane 
2-Chlorotoluene ,~ ,, :_ I 0.5/u 0.5 u ’ - 
CChlorotoluene .” .,’ ‘:, o.spJ 0.5 u 0.5/u I 0.5 u 0.5 u 0.5 u 0.5 u 1u 
Benzene ,/ ~‘. o.sIu 0.5 u [ 0.5Ju I 0.5 u 0.5 u 0.5 u 0.5 u 1u 

I I_. ~-I- I I- I I- 0.5 u 0.5 u 0.5 u 0.5 u IU 
IBromochlorometha~e I ,- .:_ I c; 0.5lu I- I I osiu I- I~- o.slu .I n. I I- I -.5 u 0.5 u 0.5 u 0.5 u IU 
Bromodichloromethane : ’ : 0.5 u 0.5 u o.spJ I o.s~lJ I 0.5 u 0.5 u 0.5 u IU 
Bromoform .,’ ” 0.5 u 0.5 u oslu I- I osiu _.- - I 0.5 u 0.5 u 0.5 u 1u 
Bromomethane , 0.5 u 0.5 u 0.5iu I 1 0.5lu 1- I 0.5 u I- I 0.5 -. u 0.5 u 1u 
Carbon tetrachlorid.e : 0.5 u I 0.5 u 1 I 0.5lu I 0.5iu I o.slu I- fl! -3 U 0.5 u 1u 

0.5 u 0.5 u 0.5 u 
Chldroethane : 

0.5 u 0.5 u 1u 
,, 1 0.5lu 0.5 u I 0.5 u 0.5 u 0.5 LJ nr; II V.” Y 0.5 u i ii 

Chloroform : 0.5ju I 0.38 J 0.5 u 0.5 u 0.5 u 0.11 J 0.5 u 1u 
1, ; 

osiu I 0.5iu I OXliT 

khlorobenzene : : i 0.5lU I 0.5iu I 
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Appendix F 

Table F-7, Summary of Groundwater Analytical Results 
Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 

I ?or,nl oni I 39GO2001 I 39602101 I 3! 3002201 39G02201 D 39GO2301 39GO2401 ---I”” I Y” I “---.--. .--- - 

l----- 

----m 
I- 

C7E230134001 1 C7E230134006 1 C7B220159001 1 C7E200126003 1 C7E200128001 C7E200128002 C7E150129004 C’IEl90111~1 
-- C.xm..,inn nzaha ,f L”rtr 07 I 1 21 -Maw97 \ 19-May-97 1 19-May-97 1 g-May-97 14May-97 14May-97 

0.5p IlU ,.LIA-^....^I 
I Iii 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u U.O(U 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5p 

_.-- 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u AClll 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u “.J ” 0.5 u 
~- 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u nc,,, nsltr 0.5lU I 0.5&J s 0.5,u , 0.5,u , I I “..J ” W.” - 
0.5 u 0.5lt-J - 
0.5 u 
0.5 u 

“.Q,” “.V - 
0.5p.J 0.5 u 
9.31 27 

luoromethane 
c~ny~~~~~~dne 
,------.,IL^....r..a ,!sopI”pyI”IIILcII~ 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
p-lsopropyltoluene ~- 
set-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene 

U.31” I n5tu I 0.5p I U.3(U 
f%Clll rlr;lll 

-.- - “.W - , 
03’u 0.5 u 0.5 u 0.5 u “4 ” V.” - 

0.5 u 0.5 u 0.5 u n5ltl 0.5 u 0.5 u 

0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5/u I 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u O.! 5(U I 

--I*. U.tJIU I ^ ct., nc II nri II 0.5 u 0.5 u 0.5 u 0.5lU 1 0.31u I 
- _I.. - . I ,.rl,, 

0.5p I U.3(U I 0.5 pJ I 
nr;lll 1.31 n 44I.t 

0.5 u u.3 u I 
0.46 J 0.5 u 
nr II 

Toluene I 0.5p I 0.5 u 
trans-t,2-Dichloroethene 0.5)u 1~ 0.5 u 

mc I# c 
trans-1,3Dichloropropene 
Trichloroethene 
Trlchlorofluorometharn 
Vinyl chloride 

1 
I 0.641 u.3 u "3 " u.3 u "..I " 0.5 u IU 

0.5 u 0.5 u 0.5 u 0.5 u IU 
It2 I “.a\” I 

?I 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u IU o.slu 0 
.5 u 

0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u IU I ^.-I., U.SlU I 

I 
n Lt.5 u AylelIe (tutal, I AElll ns 11 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u . n * -rA^b.l^rrh~nTP”P 

n;,,, ’ ^ -I*# - I ..rl,, _- . . 

0.5 u I 
0.47 J 

n c ’ ’ I 

U.31” 

-. . - .,.- - 
0.5 u 0.5 u 0.5 u “d ” V.” 1 
0.5 u 0.5 u 0.5 u 0.5 u 0.51u 
0.5 u 0.5 u 0.5 u 0.5 u nf;ltr 
^C . . nL ,I A&- II nlz II 

,\,..I-,- ,1^L.,\ 

,,L,Y,,,~,,l”,“vFIILrl~- 
Hexachlorobutadiene 
Naphthalene 

“.rl Y -.- - 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5p I U.3(U I 
nslrr 0.5iu 
1.w . 

/ 
-. 
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Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39002501 39G02601 39Q00104 39QOO108 39n~7n3 Rannndnd 39001203 3onnf 7nw ~~-.-.__ -------- .a”~.a”7”-7 --.,.” I a”“” 
Lab ID WE1901 11002 C7E190111003 C7C200110003 C7C280112002 C7C200110004 C7c280112003 ~7~010135003 ~7D010135004 

Sampling Date 15-May-97 15-May-97 18-Mar-97 26-Mar-97 18-Mar-97 26-Mar-97 
Volatile Organics, ug/L I 

29-Mar-97 29-Mar-97 

I,1 ,I ,2-Tetrachloroethane 0.5p 0.5 u 0.5 u 0.5 u 1.2 u 
1 

0.5 
oslu 

u u 
1 ,I ,I-Trichloroethane 

0.84 0.84 U 
0.5 u 0.5 u 0.5 u 1.2 u 0.5 u 

1 .I .2.2-Tetrachloroethane 
I I 

O!ilU 
I- 

I 
0.84 U 0.84 u 

I 0.5 u 0.5 u 0.5 u 1.2 u 0.5 u 
1 ,I ,2-Trichloroethane o.qu 

0.84 u 0.84 u 
0.5 u 0.5 u 0.5 u 1.2 u 0.5 u 

II .I -Dichloroethane I 
0.84 U 0.84 u 

I 
0.51u 

I- 
I 
, 

OSll1 
-.- - 0.5 u 0.5 u 1.2 u 0.5 u 

1 ,l -Dichloroethene I oslu oslu 
0.84 U 0.84 U 

0.5 u 0.5 u 1.2 u r-Is II 
,I1 .l -Dichloropropene I 0.5lu I 

0.84 U OF14 II 

. . I I o.slu I I- I I 3.5 u 0.5 u 1.: 
1,2,3-Trichlorobenzene I 0.5lu 0.5/u 0.5 u 0.5 u 
1,2,3-Trichloropropane oslu 0.5lu 

lethylbenzene 
I 0.51u I 

0.5lu 

-.- - -.-. - 
..2 u 0.5 u 0.84 U 0.84 u 
1.2 u 0.5 u 0.84 U 0.84 U 
1.2 u 0.5 u 0.5(u 0.84 U 

I 
0.84 U 

OSIU 17 II nE; II 084 II nRA II 

1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1.2-Dichlorobenrene 

1,2,4-Trier I I -.- - I ..- . “.Y ” 
nslll 

I 1 -.- . - 
I o.slu 0.5/u I 1.2lu 0.5lu 

I “.“7 ” 

a.slu 0.5lu 12lu I rlf;lll 
0.84lU 

I 0.84lU I 
0.841U 
n ~411 I I . . -  -  - . -  -  

- . - ,  I  

1.2 u 0.5 u 0.84 U 0.84 U 
1.2 u 0.5 u 0.84 U 0.84 U 
1.2 u OS II 0.84 u 0.84 u 

robenzene 

2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 

Chlorobenzene 

ie 
o.s(u I 

I 
o.slu 

o.s)u o.slu 
1.2/u 0.84 U 0.84 U 

I 1.2/u 
0.5ju 
0.51u 0.84 U 0.84 U 

Page 7 Of 12 

39 xLs. 028a 
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Appendix F 

Table F-7. Summary of Groundwater Analytical Results 
Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
Orlando, FL 

-__-.---- 
Samole ID 39GO2501 39G02601 39QOO104 3anmr 08 I 39Q00203 39Q00404 39Q01203 39QOl zuyu ----_. -- 

I- _.~--.-___ 
---f%i~, 002 I C7E190111003 1 C7C200110003 1 C7C280112002 1 C7C 200110004 C7C280112003 C7D010135003 C7D010135004 _“I .I -.- .--.... ~- 

Sampling Date 15-May-97 1%May-97 1 a-Mar-97 1 26-Mar-97 I la-Mar-97 26-Mar-97 29-Mar-97 29-Mar-97 

Chloromethane 0.5lu 0.5lu nc;lrr I OSIU I 1.2lu 0.5lu 0.84jU 0.84~l.l 

nslll 0.5lu 
0.84(U 

“..a - 
I 

-.- - 
L I 

0.5)u 0.5pJ 1.2(u I o.s\u I 0.84jU 

nslu I 0.5lu I 1.2lu 0.5lu I 
“.V 1 

I I 
- 

7loropropene 0.5 Iu o.qu t 
1 0.84(U -.- - I I 

’ 

0.84lU I 
I n slit I 0.5lu 0.5lu 0.5(L 

Isopropylbenzene 
Methylene chloride 
n+utylbenzene 
n-Propylbenzene 
p-lsopropyltoluene 

set-Butylbenzene 
,Styrene 

ten-Butylbenzene 
Tetrachtoroethene . _ . - . 
Toluene j 

0.5 u 0.5 u 0.5lU 

0.5 u __ ~_---A.- 0.5 u - 0.5 u -.-- 
0.5 u 0.5 u--- 0.5 u 

~.___ 0.5 _.- u -----. 0.5 u -- - 0.5 u 
0.5 u 0.5 u 0.5 u -.- - 
0.5 u 0.5 u 0.5 u 0.5 u 

._._ ___~_____ ..~--- o,s u- 
0.5 u 0.5 u 0.5 u 

-_~ 0.5 ,--7.--- u 0.5 - u 0.5 u 

O.SlU I ( El u 
0.215 0.5)u 
O.SlU 

0.5 u 0.84/U 
0.5 u 0.841U 

0.5 u 

,II”III”l”-...-..- 
Trirhlnmflm-samethane 

V.” Y -.- - 
f  

,,“,,” ,,.. ““,..-,-r.-r--.- I trirhlnmoth~n~ 

I 
oslu I 0.5lu 0.5 u 0.5 u 1.1 J 0.5 u 0.76 IJ 

0.5lu 0.5(u 0.5 u 0.5 u 1.2 u 0.5 u 0.841U 
,,,” ,.,_,_..__.-...-. -.-. 

0.5lu - 0.5/u I 0.5 u 0.5 u 1.2 u 0.5 u 

I oslu 0.5lu 0.5 u 0.5 u 1.2~u I 
-5$ 

I 
0.5 u 0.5 u 1.21lJ =l= s&-j-- 

V.V-7 ” 

0.5 u 1 0.84 U 0.84 U 
0.5 u 1 0.84 U 0.84 U 
_ - I OR4 u 0.84 U 

I I I 0.5/u I 0.1 IJ I 0.5lU I 1.2jt.J I 0.5/u I 

0.5/u 0.5)u 0.5ju 0.5ju 1.2ju O.--l” 

-.-. - I 

51u 1 0.84(U 0.841U I 
, ,~h~“,,I”I”““~u”l-l*- 
Naphthalene 

Page 8 -* ‘? 
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Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
Orlando, FL 

I I I I 1 I 

--“u”“. 

)~~io~oOi 1 C7DC-hil-llf%-lr-l7 1 C7D040105@-~3 C7D040$05004 

Volatile Organics, ;g/C _. ..-. -. - ._*-. -. -- I -u I _.-..-.. 1 -_ ..- _-...___._______- -qA -Apr-97 2-Apr-97 

1 ,I ,I ,2-Tetrachloroethane 0.5 u 5u 0.5 u 0.5 u 0.5 u --.- 0.5 u 0.5 u 0.5 u 
1 ,I ,I -Trichloroethane 0.5 u 5u 0.5 u 

oslu 
I 1 

0.5 u 
I- I 

ns II -.- - ns II -.- . 0.5 u 0.5 u 
1 ,I ,2,2-Tetrachloroethane 5lu oslu I 

I 

oslu 
I 

OS111 -.- - nsllr - --.---- .,,- - 0.5 u 0.5 u 
1 ,l ,ZTrichloroethane 0.5 u 5U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 ,I -Dichloroethane 0.5 u 5U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 .I -Dichloroethene 0.5 

I 
u 

I- I 
5 11 n5 ii - - 

I 
-.- - 

I 
Illi IJ “.” . 0.5 u 0.5 u 0.5 u 0.5 u 

1 ,I -Dichloroorooene L . , oslu 5lU i35lll 5 u -.- 1 - n!ili “.” J 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,3-Trichlorobenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,3-Trichloropropane 0.5 u 5u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2,4-Trimethylbenzene 0.5 u 5u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1,2-Dibromo-3-chloiopropane 0.5 u 5u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
1 i2-Dibromoethane 0.5 u 
1 .ZDichlorobenzrs& 0.5 

5u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
I 

u 
I- I 

!i 1J n5 11 - - 
I -.- - I 

IIS IJ 1.” I 0.5 u 0.5 u 0.5 u 
),2-Dichloroethanb 1 0.5/u 

0.5 u 
I 51u 0.5pJ O.SjL I 0.5 u 0.5 u 0.5 u 

. 1 0.5lu 
0.5 u 

1.2-Dichloroorooehnk 5lU I nshl 
I 

I nslir . 1,3,5-Trimethyib&zkne d-‘_---.--.-_ 0.5 -.- - . ..- - 0.5 u 0.5 u 0.5 u u 5u 0.5 u 0.5 u 0.5 u 0.5 0.5 u u 
0.5 u 0.5 u 

1,3-Dichlorobenz6ne ” 0.5 ,.-L&L_ u 5u 1,3-D(chloroprop&i ‘, ,, 0.5 0.5 u 0.5 u 0.5 u 0.5 0.5 u u 0.5 0.5 u u 0.5 u u 5U 0.5 u 0.5 u 0.5 u 
0.5 u 

1 ,CDichlorobenzdnB ‘: : :_ 0.5 U 5u 0.5 u 0~5 u ns II 0.5 u OS II 
/2,2-Dkhloropropa‘ne 

-.- - -.- - 
‘. : ’ ( ‘:. 0.51u 

--._ 
5tu 

1 I- I I 
0.5lu I oslu 

I 
OS111 n5 

I I- I I- I 
-.- - 

I 
-.- - 

Chloroform 
I 

I 0.51u 5]lJ I 0.51u 0.51u 0.51l.l 0.5lu 

Bromoform 
I I- I I “.V - 

0.5lu 5lu nsltl nsllr 

Page 9 of 12 
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Appendix F 

Table F-7. Summary of Groundwater Analytical Results 
Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 

, 

I 
0.5 IU I 

5(u I 0.511 
El1 I nslt 

.J 
0.5 u 0.5 u 0.5 u 0.5 u I 0. 

J 
J 0.5 u 0.5 u 0.5 u 0.5 u 

I 

0.sp.J 0.5 u 0.5 u 0.5 u 0.5 u 

ns 1’ 0.5 u 

JU V.” ” -._ - 

5U 0.5 u 0.5 u 

5u 0.5 u 0.5 u 

0.5 u 0.5 u 

0.5 r. 

0.5 
ns 

U I 
“.a I” I 

“.” ” I 1,” - I 
I nsltl I 0.5iu 

3U “.U ” -._ 

2.6 J 0.5 u 0.17 J 
0.5 IU 5u 0.5 u 0.5 u 

- 1 . . nr; iI 0.5 u 
I “.I - I 

nslu 5lu U I “.JI” I r.J ,” I V.” - 

nrlt1 n5lf1 I nsltl I 0.5lu I. I _.” ” I u.3 ” 

I 5(u I 0.5 u “..I ” “.-I ” I “.” ” 
0.5 u 0.5 u I__ 
nr; II 

5lu 0.5 u 0.5 u 0.5 u 
I 

0.5 u 0.5ll.l 

0.5 u 0.5 u 0.51u 0.5 u 0.5 u 0.5 u I V.” Y 1 I 
0.5/u 51U 

xylene (rotall 
I ,2,4-Trichlorqbe.rzene 

: Hexachlorobutaalene 
hl~nhthz,lonC 

page10-'~2 
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Appe’hdix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

Naval Training Center, Orlando 
Orlando, FL 

Samole ID 39QI I .D2005 39Q02006 39Q02210 39Q0221 OD 39002702 
iab ID 1 C7DO40105005 C7D040105006 C7D080138008 C70080138007 C7D08013800 I - 7 Samolina Date] 2-Aor- 1 2-Aar-97 I 5.Anr-97 l 

I ~-----.- 
SeAm-Q7 1 ?-Anr-0 . ...* . . .._ -...- -.-r.-- , -. ‘I-' -. - 'v-. -. - 'Y' -' " rys VI 

Jolatile Oraanics. us/L I I I -I I I 
asp 51U I 0.5lU -.- - I 0,s u -I 0.5 u 

oslu 5lU 
I I 

0.51u 
I- I 

0 5u _._ - 0.5 u 

0.5lu I 
I 

5lU I oslu 0.51u I nr II ” 41.1 

I9 

- 

- 

1 

I ,I ,1,2-Tetrachloroethane 
I .I ,I-Trichloroethane 
I .I .2.2-Tetrachloroethane 
I ,I ,2-Trichloroethane 
I ,I -Dichloroethane 
I .I -Dichloroethene 

-.- - 
0.5 u 5u 0.5 u 0.5 u 0.5 u 
0.5 u 5u 0.5 u 0.5 u 0.5 u 
0.5 u 5U ns II nr; II nr; II 

I .I -Dichloroorooene 
I I- I - - 

I -.- - I 

0.51lJ I slu oslu 
-.v - 

I 
I.” ” 

I + - - -.- - 0.5 u 0.5 u 
I ,2,3-Trichlorobentene 0.5 u 5U 0.5 u 0.5 u 0.5 u 
I ,2,3-Trichloropropane 0.5 u 5u 0.5 u 0.5 u 0.5 u 
I ,2,4-Trimethylbenzene 0.5 u 5u 0.5 u 0.5 u 0.5 u 
I ,2-Dibromo-3-chloropropane 0.5 u 5u 0.5 u 0.5 u 0.5 u 
I ,2-Dibromoethane 0.5 u 5u 0.5 u 0.5 u 0.5 u 

lrobentene I ,2-Dichla 
I ,2-Dichloroethane I 
I .2-Dichlaraarooane 

I 

0.5lu I 
I- I 

5lU 0.5lu 
I- 

I 0.5lu I 0.6lU 
I 0.5/u I 5lU 

, I 
0.51u 

# I- nrl,, 
“.J I” I 

rrrl,, 
V.0,” 

- -.. ,- ~.-r.-T-..- --- -- .--- 
I ,3,5-Trimethylbenzene 
I ,3-Dichlorobenzene 

- I ,3-Dichloropropane 
I .4-Dichlorobenzene 

0.5 u 5u 0.5 u 
0.5 u 5u 0.5 u I 
0.5 u 5U ns II 

0.5 u I- I 
0.5 u 5lU 

0.5p 0.5pJ 
IlSlll I nc;lir 

c 
“.W - I “.” I 

!.2-Dichloroorooane I 0.5lu I slu I 
Xhlorotoluene 
Khlorotoluene 

- - I -.- - 0.5 u 0.5 u 
5lu 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

u 05 u 0.5 u I 0.5/u qu cqc I -. 
0.5lu 5lu I 0.5lu I 0. -.5 u 0.5 u 

3enrene 0.5 u 1.6 J 0.5 u 0.5 u 0.5 u --... 
komobenzene 0.5 u 5u 0.5 u 0.5 u 0.5 u 
3romochloromethane 0.5 u 5u 0.5 u 0.5 u 0.5 u 

t 
8 I 

0.5lu I 
I 

Sromodichloromethane 5/u 0.5lu 
I I- 

oslu 0.5lu 
0.51u I 51u I 

I I I- 
0.5lu 0.5llJ 0.5llJ 

kamamethane 

:arbon tetrachloride 
Zhlorobenzene 

:hloroform 

0.5pJ 5u 0.5 u 0.5 u 0.5 u 
1 0.5pJ 4.7 J 0.5 u 0.5 u 0.5 u 

--1 ~~~~~ 0.5lu I I- 5u 0.5 u 0.5 u 0.5 u 
5 u ,-.I II nr II ^C . . 

I I- “.J ” “.J ” u.3 u 
05 II ns II 

Page 11 of 12 
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Appendix F 
Table F-7. Summary of Groundwater Analytical Results 

Study Area 39 - Method 524.2 Volatile Organics Analysis Only 

I 

Naval Training Center, Orlando 
Orlando, FL 

I I I I 
Sample ID ^^* ~~. _ ..-.. _..- 

Lab ID 
Samolina Date 

cis-I ,3-Dichloropropene - 
Dibromochloromethane 

3Yi102OOS JYY”‘““D .JJbl”LL I” 39Q0221 OD 39Q02702 
C7D040105005 C7D040105006 C70080138008 C7D080138007 C7D080138009 

?-AN-97 2-Apr-97 5-Apr-97 5-Apr-97 3-Apr-97 
slu 0.5 u 0.5 u 0.5 u 
5lu 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 ” I I” 

n-Butylbenzene 
n-Propylbenrene 
p-lsopropyltoluene 
set-Butylbenzene 
Stvrene 

PI” I “.V ,” I “.” ” 0.5 u 

I I 0.5)u 0.5 u 
_ - . I -I.. 1 #.rl., I ,YClll I-IE .a .-... lten-uutyroenzene I 0.5p I SlU I U.OIU I “ZiI” I ~__ V.dIU 

- \ L 

Tetrachloroethene - __I___~ 
Toluene U.b IU I 4lJ I “.J(” I 
transl ,ZDichloroethene 0.5/u 5ju 0.5)u 0.5 ” ‘V 0.5 u 
trans-1,3-Dichloropropene .-.Clll u.0 [U I 

I 
CII I 31” I 

I 
nrlll V&J,” I 

I 
n* V.” U 0.5 u 

Trichloroethene I 0.5 u 0.5 u 

nyiene (total) 

Page ‘12 
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/ TABLE F-8 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

. 
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Appendix F 
Table F-8. Summary of Surface Water Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

_ em 39WIOlOl 3QWJO201 -I. .-w-w. u=wvvv-tv, 
Lab ID C7E270125001 C7E270125002 C7E270125003 C7E270125004 

Sampling Date 23-May-97 23-May-97 
Volatile I 

23-May-97 
Oraanics. uo/L I 

23-May-97 
I 



Appendix F 

Table F-8. Summary of Surface Water Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

-...r’- .- _-.._-.- 

Lab ID ) C7E270125001 ( C7E270125002 ( C7E270125003 1 C7E270125004 
ling natel 23-Mav-97 1 23-Mav-97 1 23-May-97 1 23-May-97 Sampl _ --_- _- .-, 

plsopropyltoluene I nc;lll I “.W .e n s/11 I -.- - ,.SjU o.qu 

seoButylbenzene 0.5 u 0.5 u oqu 0.5 u 

Styrene 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u - 
0.5 u 0.5 u 

te&Butylbenzene 
Tetrachloroethene 

transl,3-Dichloropropene 0.51u 

Trichloroethene 
k. o.qu 

IXyienes (total) 

Page 2 of 2 
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TABLE F-9 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS 



Appendix F 
Table F-9. Summary of Sediment Analytical Results 

Study Area 39 
Naval Training Center, Orlando 

Orlando, FL 

Page 1 of 1 
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APPENDIX G 

EVALUATION OF PAHs AND ARSENIC IN SURFACE SOIL BY IMMUNOASSAY 
TESTING AND LABORATORY CONFIRMATION 



TABLE G-l 

PAH IMMUNOASSAY SURFACE SOIL SCREENING RESULTS 



Table G-l 
PAH immunoassay Soil Screening Results 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Sample Location Optical Density PAH 

dentifier Absorbance Concentration 
Easting 

Remarks 
Northing (unitless) (w/kg) 

39so12 1,000 1,000 0.11 >1 

39soi 3 1,100 1,000 0.09 >l Dilution 70. 

39so14 1,000 1,100 0.13 0.6 

39so15 1,100 1,100 0.11 >l 

398016 1,000 1,200 0.48 0.24 

39so17 1,100 1,200 0.32 0.51 Duplicate sample with PAH concentration of 0.65 ppm. 

39SO18 1.000 1,300 0.68 0.095 Duplicate sample with PAH concentration of 0.30 ppm. 

39so19 1,100 1,300 0.41 0.33 

39so20 1,ooo 1,400 0.58 0.145 

398021 1,100 1,400 0.66 0.1 

398022 1,100 1,500 0.56 0.16 

398023 1,100 1,600 0.41 0.33 

398024 1,200 1,600 0.27 0.65 

395025 1,300 1,600 0 >l Dilution 100. Duplicate sample with a PAH concen- > 
tration of > 1 ppm. 

398026 1,200 1,500 0.29 0.59 

398027 1,300 1,500 0.19 1 Duplicate sample with a PAH concentration of > 1 ppm. 

396028 1,200 1,400 0.59 0.14 

39so29 1,300 1,400 1.21 0 

398030 1,300 1,300 0.29 0.59 

39so31 1,200 1,300 0.22 0.85 Duplicate sample showed a PAH concentration of 0.59 

wm. 

398032 1,300 1,200 .07 >l 

398033 1,200 1,200 0.26 0.68 

39so34 1,300 1,100 0.12 >1 Dilution 10. 

398035 1,200 1,100 0.12 >l 

398036 1,300 1.000 0.01 >l 

395037 1,200 1,000 0.02 >l 

39SO38 1,400 1.000 0 >l 

39so39 1,500 1,000 0.01 >l Dilution 100. > 

398040 1,400 1,100 0.08 >l Dilution 100. > 

395041 1,500 1,106 0.37 0.39 

398042 1,400 1,200 0.13 >l Dilution > 100. 

395043 1,500 1,200 0.11 >l Dilution 28. 

398044 1,600 1,000 0.05 >l Dilution 100. > 

395045 1,600 1,100 0.47 0.27 -.~ 

395046 1,400 1,300 0.44 0.30 

398047 1,500 1,300 0.38 0.37 

398048 1,700 1,300 0.34 0.43 
.-- _-.-- 

- ~. I I. . 9 388 nores at en0 01 tame. 
- 

NTC-ESSRS39 

PMW.04.99 G-l 



Table G-l (Continued) 
PAH Immunoassay Soil Screening Results 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, norida I 

39so50 1,500 1,400 

398051 1,500 1,500 

398052 1,500 1,600 

395053 1,600 1,600 

398054 1,600 1,500 

398055 1,600 1,400 

39SO56 1,400 1,500 

395057 1,400 1,600 

39SO58 1,700 1,400 

39so59 1,700 1,500 

393060 1,700 1,600 

0.85 0.025 

0.53 0.21 

0.48 0.26 

0.89 0.015 

0.75 0.05 

0.98 0 

0.51 0.23 

0.79 0.05 

0.42 0.30 

0.77 0.055 

0.21 0.68 

Note: All resuhs expressed in milligrams per kilogram (mg/kg). 

PAH = polynuctear aromatic hydrocarbons. 
mg/kg = milligrams per kilogram. 
ppm = parts per million. 
>. = greater than. 

1 

NTC-ESSR.S39 
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TABLE G-2 

ANALYTICAL RESULTS FOR ARSENIC IN SURFACE SOIL AND COMPARISON 
OF ONSITE PAH SCREENING RESULTS USING IMMUNOASSAY VERSUS 

OFF-SITE CONFIRMATION RESULTS 



.A Cl. . 

Table G-2 
Analytical Results for Arsenic in Surface Soil and Comparison of Onsite PAH Screening 

Results Using immunoassay versus Off-Site Confirmation Results 1 
Base Realignment and Closure 

Environmental Site Screening Report 
Study Area 39 

Naval Training Center 
Orlando, Florida 

- 
Off-Site Confirmation 

Sample 
Arsenic Onsite Immunoassay 
Results Total PAH Results 

Total PAH Results 
Identifier (8270M) 

Remarks 

@‘Wd b-w/W 
(=?#g) - 

395018 <l 0.1 0.2 Both 7 Screening Value (0.1 mg/kg) 

39so25 Cl >l 0.27 Both 7 Screening Value (0.1 mg/kg) 

398027 <1 1 .oo 0.42 Both > Screening Value (0.1 mg/kg) 

39so29 <l 0 

398031 <l 0.85 

398039 <l 71 

398043 2.7 >1 

0.04 Both > Screening Value (0.1 mg/kg) 

0.41 Both > Screening Value (0.1 mg/kg) 

1.32 Both z Screening Value (0.1 mg/kg) 

2.24 Both > Screening Value (0.1 mg/kg) 

395051 <l 0.21 

393055 <l 0 

39so59 <1 0.05 

0.03 False positive 

.06 Both > Screening Value (0.1 mg/kg) 

0.11 False negative 

39SO60 <l 0.68 0.67 Both > Screening Value (0.1 mg/kg) 
- 

Notes All results expressed in mgjkg soil dry weight. 
Correlation coefficient with immunoassay results > 1 mg/kg excluded from calculation: r = 0.65. 
Gas Chromatography/Mass Spectrometry with Selective Ion Monitoring. 
Screening Value is set conservatively at 0.1 mg/kg, representing Florida Department of Environmental 
Protection’s (FDEP’s) residential soil cleanup goal for carcinogenic PAH compounds, benzo(a)pyrene and 
dibenz(a,h)anthracene. 

PAH = polynuclear aromatic hydrocarbons. 
mg/kg = milligrams per kilogram. 
> = less than. 
< = areater than. 
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ST”‘: APPENDIX H 

CONE PENETROMETER TESTING RESULTS 



6105 Rookin 
Houston, ?‘X 77074 

Phone : 713-778-5580 

FaX : 713-778-5501 

May 51997 
Report Number 0301-7050 

ABB Environmental 
2590 Executive Center Circle East 
Tallahassee, FL 23201 

Attention: Denver Clark 

CONE PENETRATION TESTING 
AND RELATED SERVICES 
NAVAL TRAINING CENTER 

MAIN BASE - ORLANDO 
FLORIDA 

Dear Mr. Clark: 

P 3 Please find enclosed herewith the preliminary results of the cone penetrometer tests conducted at the above 
referenced location. 

For your information, the soil stratigraphy was identified using Campanella and Robertson’s Simplified Soil 
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil 
identification should be verified locally. 

Fugro Geosciences appreciates the opportunity to be of service to your organization. If you should have any 
questions, or if we can be of further assistance, please do not hesitate to contact us. We look forward to 
working with you in the future. 

Very truly yours, 
FUGRO GEOSCIENCES, INC. 

President 

RYImdt 

A member of the Fugro group of companies with offices throughout the world. 



Key To Soil Classification and Symbols 

SOIL TYPE SAMPLE TYPE 

(Shown in Symbol Column) (Shown in Samples Column) 

--fy i i- gij 1 1 1 1 

fill Sandy Silty Clayey Undisturbed Rock Core Split Spoon No Recovery 
Predominant Type Shown Heavy 

- 

TERMS DESCRIBING CONSISTENCY OR CONDITION 

COARSE GRAINED SOILS (Major portion Retained on No. 200 Sieve) 
fncludes (1) clean gravels and sand described as fine, medium or course, depending on distribution of. grain sizes (2) silty or clayey gravels and 
sands and (3) fine grained IOW plasticity soils (PI < 10) such as sandy silts. Condition is rated according to relative density, as determined by lab 
tests or estimated from resistance to sampler penetration. 

Descriptive Term Penetration Resistance* Relative Density 
LOO.93 O-10 Oto#% 
Medium Dense 10-30 40 to 70% 
Dense 30-50 70 to 90% 
Very Dense Over50 - 9010 100% 

* Blows/Foot, 140# Hammer, 30’ Drop 

FlNE GRAlNED SOILS (Major Portion Passing No. 200 Sieve) 
includes (1) inorganic and organic silts and clays. (2) sandy, gravelly or silty clays, and (3) clayey allts. Consistency is rated according to shearing 

strength, as indicated by penetrometer readings or by unconfined compression tests for soils with Pl, TO. 

? Descriptive Cohesive Shear Strength 
Term Tons/Sauare Foot 

Very Soft Less Than 0.125 
soft 0.125 to 0.25 
Rrm 0.25 to 0.50 
stiff 0.50 to 1.00 
Very Stiff 1 .@I to 2.00 
Hard 2.00 and Higher 

Note: Slickensided and fissured clay may have lower unconfined compressive strengths than shown above because of planes of weakness cr 
shrinkage cracks: consistency ratings of such soils are based on hand penetrometer readings. 

TERMS CHARACTERIZING SOIL STRUCTURE 

Parting: paper thin in size 
flocculated: pertaining to cohesive soils that exhibit a loose 

Seam: l/8’ to 3’ thick 
knit or flakey structure 

layer: greater than 3 
Slickensided: having inclined planes of weakness that are 

Fissured: containing shrinkage cracks, frequently filled with 
slick and glossy in appearance. 

fine sand or silt, usually more or less vertical Degree of Slickensided Development 
Sensitive: pertaining to cohesive soils that are subject to 

appreciable loss of strength when remolded Slightly Slickensided: slickensides present at intervals of 1’ to 

Interbedded: composed of alternate layers of different soil 2’, soil does not easily break along 

types 
these plates 

Laminated: composed of thin layers of varying color and Moderately Slickensided: slickensides spaced at intervals of 1’ to 

texture 2’. soil breaks easily along these planes 

Calcareous: containing appreciable quantities of calcium Extremely Slickensided: continuous and interconnected slicken- 

carbonate sides spaced at intervals of 4’ to 12, 

Well Graded: having wide range in grain sizes and substantial soil breaks along the siickensides into 

amounts of all intermediate particle sizes pieces 3” to 6” in size 

-‘corly Graded: predominantly of one grain size, or having a Intensely Slickensided: slickensides spaced at intervals of less 

range of sizes with some intermediate size miss- than 4’, continuous in all directions; soil 

ing breaks down along planes into nodules 
l/4” to 2’ in size. 
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APPENDIX 1 

FIELD SCREENING GROUNDWATER ANALYTICAL RESULTS 
ONSITE MOBILE LABORATORY 

SUPPLEMENTAL SCREENING (PHASE II) 



Table I-1 
Groundwater Screening Results 

(Onsite Field Laboratory) 

- 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 
- 

Depth 
Sample ID 

Analyte Concentration &j/f) 
Interval - 

(feet bls) 1 ,l-DCE Trans 1 ,BDCE cis 1 ,P-DCE TCE I PCE 
- 

39QOOlOlF 15 to 17 <2 <2 <2 <2 38 

39QOO102F 20to22 <2 <2 <2 <2 99 

39QOO103F 25 to 27 <2 <2 <2 <2 10 

39000104F 30 to 32 <2 <2 <2 <2 <2 

39Q00105F 36 to 37 <2 <2 <2 <2 <2 

39QOO106F 4oto 41 <2 <2 <2 <2 <2 

39QOO107F 45 to 46 <2 <2 <2 <2 -=2 

39QOO108F 50 to 51 <2 <2 <2 <2 <2 

39QOO109F 60 to 61 <2 <2 c2 <2 <2 

39QOOll OF 70 to 71 <2 <2 <2 <2 <2 

39QOOll tF 80 to 81 <2 <2 <2 <2 c2 

39QOO201 F 15 to 17 <2 <2 <2 <2 44 

39QOO202F 20 to 22 <2 <2 <2 <2 26 

39QOO203F 25 to 27 <2 <2 <2 <2 90 

39QOO204F 28 to 30 <2 <2 <2 <2 12 

39QOO204FD <2 <2 <2 <2 6.0 

39000301 F 2Oto22 <2 <2 <2 <2 2.0 

39Q00302F 25 to 27 <2 <2 <2 <2 <2 

39Q00303F 30 to 32 <2. <2 <2 <2 <2 

39QOO401 F 20 to 22 <2 <2 <2 <2 23 

39000402F 25 to 27 <2 <2 <2 <2 119 

39Q00403F 30 to 32 <2 <2 <2 2.0 62 

39Q00404F 35 to 36 <2 <2 c2 <2 <2 

39QOO405F 40 to 41 <2 <2 <2 <2 <2 

39Q00406F 45 to 46 <2 <2 <2 <2 <2 

39QOO407F 50 to 51 <2 <2 <2 <2 <2 

39Q00408F 60 to 61 <2 <2 <2 <2 <2 

39Q00409F 70 to 71 <2 12 <2 <2 <2 

39QOO4 1 OF 60 to 81 <2 <2 <2 <2 <2 

39QOO41 OFD <2 <2 <2 <2 <2 

39000501 F 15 to 17 <2 <2 <2 <2 11 

39Q00502F 20 to 22 <2 <2 <2 <2 4.5 

39Q00503F 25 to 27 <2 <2 <2 <2 2.0 

39000504F 30 to 32 <2 <2 <2 <2 7.0 

See notes at end of table. 
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See notes at end of table. 

Table i-l (Continued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Sample ID 

39QOO601 F 

39Q00602F 

39Q00602FD 

39Q00701 F 

39QOO702F 

39QO0703F 

39QO0704F 

39QOO705F 

39QOO706F 

39QOO801 F 

39Q00802F 

39QOO803F 

39QOO804F 

39000805F 

39QOO90 1 F 

39Q00902F 

39QOO903F 

39Q00904F 

39000905F 

39QOlOOl F 

39Q01002F 

39Q01003F 

39Q01004F 

39Q01005F 

39QOllOlF 

39Q01102F 

39001103F 

39Q01104F 

39Q01105F 

39001201 F 

39001202F 

39Q01203F 

39Q01204F 

39Q01205F 

Ease Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Depth Analyte Concentration h/e) 
Interval - 

(feet bls) l,l-DCE Trans 1 ,BDCE cis 1,2-DCE TCE I PCE 

16 to 18 <2 <2 <2 <2 2.0 

20 to 22 <2 <2 <2 <2 5.0 

__ <2 <2 <2 <2 5.0 

15 to 16 <2 <2 c2 <2 <2 

20 to 21 <2 <2 <2 <2 <2 

25 to 26 <2 <2 <2 42 <2 

29 to 30 <2 <2 <2 <2 <2 

35 to 36 <2 <2 <2 <2 <2 

4Oto41 <2 <2 <2 <2 <2 

15 to 16 c2 <2 c2 c2 <2 

20 to 21 <2 <2 <2 <2 <2 

25 to 26 <2 <2 <2 -=2 <2 

29 to 30 <2 <2 <2 <2 <2 

35 to 36 <2 <2 <2 <2 <2 

15 to 16 <2 <2 <2 <2 <2 

20 to 21 <2 42 <2 <2 <2 

25 to 26 12 <2 <2 <2 5.2 

29 to 30 <2 <2 <2 <2 <2 

35 to 36 <2 <2 <2 <2 <2 

15 to 16 <2 <2 <2 <2 <2 

20 to 21 <2 <2 <2 <2 <2 

25 to 27 <2 12 <2 <2 3.3 

29 to 30 <2 <2 12 c2 3.5 

35 to 36 <2 <2 <2 <2 <2 

15 to 16 <2 <2 <2 <2 <2 

20 to 22 <2 <2 12 12 <2 

25 to 27 <2 <2 <2 <2 <2 

30 to 32 <2 <2 42 <2 <2 

35 to 37 <2 <2 <2 <2 <2 

15 to 16 <2 <2 <2 <2 <2 

20 to 21 <2 <2 <2 <2 25 

25 to 26 <2 <2 <2 <2 66 

29 to 30 <2 <2 <2 12 116 

35 to 36 <2 <2 <2 <2 <2 
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Table l-l (Continued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Depth 
Sample ID Interval 

(feet bls) 

Q01301F 15 to 16 

)Q01302F 20to 21 

iQ01303F 25to 26 

KI01304F 2ato 29 

)Q01305F 35 to 36 

)Q01401F 15 to 16 

IQ01 402F 2oto 21 

lQ01403F 25 to 26 

IQ01404F 28 to 29 

lQ01405F 35 to 36 

tQol405FD 

tQ01501F 15 to 16 

rQ01502F 20 to 21 

bQ01503F 25 to 26 

IQ01504F 29to 30 

rQ01505F 35 to 36 

lQ01601F 15 to 16 

IQO 1602F 2oto 21 

rQ01603F 25 to 26 

1001604F 29to 30 

lQ01605F 35 to 36 

IQ01701F 15to 16 

lCO1702F 2oto 21 

rQ01703F 25 to 26 

IQ01704F 28 to 29 

rQ01705F 35to 36 

IO01801 15 to 16 

Q01802F 20to 21 

bQ01803F 25to 26 

IQOlSOlF 15 to 16 

IQ01902F 20to 21 

rQO1903F 25to 26 

rQ01903FD 25 to 26 

IQ01904F 28 to 29 

!e notes at end of table. 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Analyte Concentration (M/L) 

1,1-DCE Trans 1 ,BDCE cis 1,2-DCE ICE 

<2 12 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 2.2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

12 c2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 c2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2' <2 <2 c2 

<2 <2 <2 2.2 

<2 <2 <2 <2 

<2 12 <2 <2 

<2 <2 <2 <2 

<2 c2 <2 <2 

c2 <2 < 2 <2 

<2 <2 .: 2 <2 

<2 c2 <2 c2 

<2 <2 <2 <2 

<2 <2 12 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

<2 <2 <2 <2 

- 

- 

PCE 
- 

5.1 

21 

107 

57 

<2 

25 

12 

57 

234 

7.8 

7.1 

16 

62 

78 

16 

<2 

<2 

4.0 

76 

146 

18 

<2 

2.1 

2.8 

2.1 

<2 

<2 

<2 

40 

8.8 

12 

37 

31 

183 

NTGESSRS39 
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Table I-l (Continued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Depth Analyte Concentration (us/P) 
Sample ID Interval 

(feet bls) l,l-DCE Trans 1,2-DCE cis 1,2-DCE TCE PCE 

39Qo1905F 35 to 36 <2 <2 <2 <2 6.2 

39QO1906F 4oto 41 <2 <2 <2 <2 <2 

39Qo2001 F 15 to 16 <2 <2 <2 <2 12 

3gQck2002F 20 to 21 <2 <2 <2 <2 <2 

39Q02002FD <2 <2 <2 <2 <2 

39QO2003F 25to 26 c2 <2 <2 <2 71 

39Q02003FD <2 <2 <2 <2 68 

39Qo2004F 28 to 29 <2 <2 <2 <2 114 

39Q02005F 35 to 36 <2 <2 <2 <2 22 

39Q02006F 4oto 41 <2 <2 <2 c2 228 

39Q02006FD <2 <2 <2 2.2 243 

39QO2lOlF 15 to 16 <2 c2 <2 <2 <2 

39Q02102F 20 to 21 <2 <2 <2 <2 <2 

39002201 F 15 to 16 <2 <2 <2 <2 <2 

39Q02202F 2oto21 <2 <2 <2 <2 <2 

39Q02203F 25 to 26 <2 <2 <2 <2 11 

39QO2204F 28 to 29 <2 <2 <2 <2 183 

39Q02205F 35 to 36 <2 <2 <2 <2 22 

39Q02206F 40to 41 <2 <2 <2 <2 26 

39Q02207F 45 to 46 <2 c2 <2 <2 26 

39Q02208F 50to 51 <2 <2 <2 <2 46 

39QO2209F 60 to 61 <2 <2 <2 <2 8.9 

3900221OF 70to 71 <2 <2 <2 <2 <2 

390022 1 OF0 -_ <2 <2 <2 <2 <2 

39002211 F 80 to 81 <2 <2 <2 <2 12 

39002211 FD -- <2 <2 <2 <2 <2 

39Qo2301 F 15 to 1.6 <2 <2 <2 <2 <2 

39Qo2302F 2oto 21 <2 <2 <2 <2 <2 

39Qo2303f 25 to 26 <2 <2 42 <2 <2 

39002401 F 15 to 16 <2 <2 <2 c2 <2 

39Qo2402F 20to 21 <2 <2 <2 <2 c2 

39002403F 24 to 25 <2 <2 42 <2 <2 

39Qo2501 F 15 to 16 <2 <2 <2 <2 <2 

39Q02502F 2oto 21 <2 <2 <2 <2 <2 

See notes at end of table. 

NTC-ESSRS39 
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Table l-l (Cohtinued) 
Groundwater Screening Results 

(Onsite Field Laboratory) 

- 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 
- 

Depth 
Sample ID Interval 

Analyte Concentration h/P) 
- 

(feet bls) l,l-DCE Trans 1 ,BDCE cis 1,2-DCE TCE I PCE 
- 

39Q02503F 25 to 26 <2 <2 <2 <2 <2 

39Q02504F 28 to 29 <2 <2 <2 <2 <2 

39Q02505F 35 to 36 <2 <2 <2 <2 <2 

39QO2506F 40 to 41 <2 <2 <2 <2 <2 

39QO2601 F 15 to 16 <2 <2 <2 <2 <2 

39QO2602F 20 to 21 <2 <2 <2 <2 c2 

39002701 F 15 to 16 <2 <2 <2 <2 <2 

39Q02702F 20 to 21 <2 <2 <2 <2 4.2 

39Q02801 F 15 to 16 <2 <2 <2 <2 <2 

39QO2802F 20 to 21 <2 <2 <2 <2 <2 

39Q028Ct3F 25 to 26 <2 <2 <2 <2 <2 

39QO2803FD <2 <2 <2 <2 <2 

39QO2901 F 15 to 16 <2 <2 <2 <2 <2 

39Q02902F 20 to 21 <2 <2 <2 <2 <2 

39QO2903F 25 to 26 <2 <2 <2 42 <2 

39Q02904F 28 to 29 <2 <2 <2 <2 <2 

39QO2905F 35 to 36 12 <2 <2 <2 <2 

39Q02906F 40 to 41 <2 <2 42 <2 <2 

39ClO3001 F 15 to 16 <2 <2 <2 2.2 <2 

39QO3002F 20 to 21 <2 <2 <2 <2 <2 

39003003F 25 to 26 <2 <2 <2 <2 <2 

39Q03004F 30 to 31 <2 <2 <2 <2 12 

39QO3005F 35 to 36 <2 <2 <2 c2 <2 

39Q03005FD _- <2 <2 <2 <2 <2 

Notes: ID = identifier. 
bls = below land surface. 
,ug/m = micrograms per liter. 
DCE = dichloroethene. 
TCE = trichloroethene. 
PCE = perchloroethylene. 
< = less than. 
-_ = not detected. 

NTC-ESSRS39 
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Appendix J 
Table J-l. Summary of Groundwater Analytical Results 

Natural Attenuation Parameters 
Study Area 39 

Naval Training Center, Orlando 

Orlando, FL 

Carbon dioxide 

SASSWCXLS. WetChemistry 
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Appendix J 
Table J-l. Summary of Groundwater Analytical Results 

Natural Attenuation Parameters 
Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 39GOI 701 39G01701 D 39G01801 39001901 39602001 39GOZlOl 39002201 39002301 
Screened Interval (ft bls) 6-I 6 6-I 6 23-28 45-50 6-I 6 23-28 35-40 6-I 6 

Sampling Date 21 -May-97 21-May-97 21 -May-97 22-May-97 14May-97 1 g-May-97 I g-May-97 14May-97 
General Chemistry Units I Alkalinity (tOtal) MGlL 93 NA 34 35 71 50 51 170 
Carbon dioxide MGlL 50 NA 100 50 60 80 40 125 
Chloride MGfL I5 NA 35 20 IO 15 I5 20 
Dissolved Iron MGIL 0.2 NA 0.5 1.1 0.4 0.7 0.8 0.1 
Dissolved Iron (II) MGIL 0.2 NA 0.4 0.9 0.2 0.6 0.7 0.1 
Dissolved Oxygen MG/L I .2 NA 1 0.8 2.4 0.8 0.3 3.7 
Ethane UGIL 0 0 0 0 0 0 0 0 
Ethene UGIL 0 0 0 0 0 0 0 0 
Hydrogen Sulfide MGIL 0 NA 0.5 5 0 0.7 2 0.3 
Methane UGIL I3 4 0 8 0 2J I2 2J 
Nitrate MGIL -9.1 NA 0.07 0.02 NA 0.02 u 0.02 u 3.6 
I_____~ _.____ 
Nitrite 

MGIL.--.--. 0.08 NA 0.02 u 0.02 u NA 0.02 0.02 u 0.2 u 
Oxidation-reduction Potential mv 177 NA 107 61 255 70 58 138 

Sulfate MGIL 41 NA 64 16 NA I7 
14 34 

Sulfide MGIL IU NA 1.2 13-j NA 1.8 1 I 
Total Organic Carbon MG/L 11 NA 8 I5 NA 20 4 13 

page 2 of 1 ._ 

SA39wc NetChemistry 
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Appendix J 
Table J-l. Summary of Groundwater Analytical Results 

Natural Attenuation Parameters 
Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

I I 
I Sample ID 1 1 39802401 1 39G02501 39GO2601 

Screened interval (ft bls) ( i -. !3-28 1 35.40 35-40 
Sampling Date 1 I 14Mav-97 I 15-May-97 I S-May-97 

General Chemistrv . Units 
Alkalinity (total) 

I 
MGIL 34 501 341 

Carbon dioxide MG/L NA a- -I_-.~- -___-__^ .--. 
Chloride MO/L r-: D%olved 30 Iron IMG/L 1 0.61 1 451 II 1 I 0.81 151 

&solved Iron @r------- MG/L 
I 

0.8 
E3ii&G-oXy~~----- 

II ( 0.61 
MG/L 1.5 n71 I V., l-be1 

V.” -__..--.-~ . . . . . ___ I 

Ethane UGlL 0 ii= ..-.-.-...... 0 -- _-__ - 

- 5 01 1 2 

lUG/i I 1 I 0 
1 

0 0 

3n 
---.- ----_-_ 
Hydrogen Sulfide __-__ .-..- I 
Methane UGlL 4 ;J -; 
Nitrate MGiL 0.02 u 0.02 u 0.02 u 
Nitrite MGIL 0.04 0.02 u 0.02 u 

Oxidation-reduction Potential mV 10 
Sulfate 

lMG/L I 
I I 1 

Sulfide 21 I -iu I 
Total Organic Carbon IMG/L 1 

I- I I 

I--. - I 

IMG/L I 
I I 

431 I 
171 

101 I 131 

Psge3of3 

SA39WC XLS. W&Chemistry 
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TABLE J-2 

STATISTICAL ANALYSIS OF NATURAL ATTENUATION PARAMETERS 



Appendix J 
Table J-2. Statistical Analysis of Natural Attenuation Parameters 

Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

Page 1 of 1 

SA39WC.XL.S. Stats 
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TABLE J-3 

PRELIMINARY SCORING RESULTS FOR NATURAL AITENUATION 



Appendix J 
Table J-3. Preliminary Scoring Results for Natural Attenuation 

Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

I Well ID 1 

I 
.__.--___--~_. .____ 

-l I----- 
Sample ID CRITERIA 

Sampling Date 
General Chemistry 
Alkalinity (total) MGIL >2’BK 

I Carbon dioxide 
Chloride 

jMG/L 1 >2’BK 
IMGIL 1 >2’BK’-- 

1 I II I 1 I I -1 _ I -, . . I -1 -, " I I " u-v 
1.21 0 NA( 1 1 sol I ol 401 I 11 451 I II 501 I II , 1nnl 

51 -5 
, 

(Dissolved Iron IMG/L- (II) >I 1 r I 

NA 15 0 -1 ‘;,I I 

-.- -NAj 1 01 0.1 0 0.8 0 0.1 10 0 0 15 0 0 ; 0.; 0.5 0 0 
I 71 I 01 NA 08 3 n n n7 n 

OLD39-04A OLD39-07B OLD39-lb 

Ii! 

39GOO402 2 2 39Goo702 u) 39GOl501 
22-May-97 15-May-97 

I I I 
22-May-97 

I I I I 
t i 0i 341 I 01 341 I al 

I I I , I 
711 I nl SAI I nl 

I I I I 
171 I nl ?Al 

Nitrate 
ORP 

JMG/L ( 
ImV I 60mV 

I -, -‘--,- I - 

, , 178 0 73 0 213 0 7snl I nl WI I Ii 
Sulfate IMG/L I <20 5p 1 21 25u 0 8 2 15 2 .- 

I IIU I ol 
I I -, 

4 3 IU 0 18 3 IA1 1 cl1 1111 I I I nl -1 1 III 
141 I 21 91 I !?I 

I 

ASI 
Sulfide 1 ]MG/L 1 >I I 
Total Organic Carbon: IMG/L 

I I -I I I 
>20 I II I 01 11-1 I I 

i’ 
51 
.,- , ;, 

I I 
..;, 

I I I 
( ;, *,.;, 

I I I 
, ;, 

171 
I,” , ,” 

I I 
,;,” 

I 
oHflemoerature .’ 

INTERPRETATION OF TOTAL SCORES 
O-5 = INADEQUATE EVIDENCE 
6-l 4 = LIMITED EVIDENCE 
15-20 = ADEQUATE EVIDENCE 

r, ,,r.r..er =20 = STRONG cvIuctyLt 

Page 1 of 3 I/ 
SA39WC.XlS. Scoring 
3131199 



Appendix J 
Table J-3. Preliminary S&ring Results for Natural Attenuation 

Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

TOTAL SCORE I 

~_ 
. 

.- INTERPRETATION OF TOTAL SCORES 
O-5 = INADEQUATE EVIDENCE 
6-14 = LIMITED EVIDENCE 
15-20 = ADEQUATE EVIDENCE 

IOLDCB-I~C 1 lOLD38-IfA ( (OLCW-186 1 IoLD38-19C 1 IOLD-38-20A 1 (OLD-38-21B 1 

w Ill w a: 8 oc 2 3 # 
39001601 3 39G01701 H 39GOl901 H 39GO2001 ,,, 8 39002101 3 u) 
22-May-97 21-May-97 21 -May-97 22-May-97 IQMay-97 1 g-May-97 

I I I I 1 I ’ I I I I I I I I I I I I I I 
nl I I nl 

I 1 
7, I 

U U ” 
3 3 3 0 0 2J 3 

2 0.07 2 9.1 0 0.07 2 0.02 2 NA 0 0.02 u 2 
n I.. 1 A’)7 n *l-l-l n Cd n 3tL; A TA fi 

141 1 “I v II) L IYn u 1 
1.2L I 3) 3 IU 0 NA 3 I’.; 3 

+.I I nl 441 I 0 8 0 15 0 NA 2 20 0 
I I I II I I’ I 1 1 1 

nl ficl I aI LIlYI I n 0.5 2 0.6 2 ND 0 ND 0 
net I 4 41 A.4 n-. 

1 V.0 L I”” ” 

0.9 0.2 b.3 ,.I U.-l U.I 
5 0 0.5 5 0 0.7 

0.02 u 0.08 0.02 u 0.02 u NA 0.02 

1 12.61 I- .I 0.8 9.8 27.6 ND -L 1.3 

9 13 4 14 

1220 = STRONG EVIDENCE , 

Page 2 of 3 
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Appendix J 
Table J-3. Preliminary Scoring Results for Natural Attenuation 

Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

Well ID 1 
I 

OLD39-22CI 1 OLD39-23A I -__ 1 )OLD39-246 1 I I jOLD39-2% 1 1 OLD3936C 1 

Sample ID 
Sampling Date 

General Chemistrv 

2 2 iii Ill E iis 
CRITERIA 8 39GO2201 u) 39602301 39GO2401 H 39GO2501 $j 39002601 w 

1 g-May-97 14-May-97 14-May-97 1 S-Ma y-97 1 S-May-97 
I I I I I 

’ Alkalinity (total) MGIL >2’BK 51 0 170 0 34 0 50 0 34 0 
Carbon dioxide MG/L >2’BK 40 0 125 1 NA 1 80 0 50 0 _-- . ..- -..-...... ..~ ..-.... ._...- ---.. --.-- .___.__ 
Chloride MGIL >2’BK 15 0 20 2 30 2 45 2 15 0 -__I.-- _...-_..._.._ .- _... - .._. ._“...~._ _ .-..- _.._~ ._____ -_ 
Dissolved Iron (II) MGlL >l 0.7 0 0.1 0 0.8 0 1 0 0.6 0 

Nitrite IMGIL ) 1 0.02p ( 1 0.2/u ) 1 0.04) 1 1 
I 

0.02)u ( 
1 

1 I O.O2(U ( 

Total Chlorinated Solvents, UGlL 0.4 ND ND ND ND 

TOTAL SCORE 11 4 10 11 8 
I 

INTERPRETATION OF TOTAL SCORES 
O-5 = INADEQUATE EVIDENCE 
6-I 4 = LIMITED EVIDENCE 
15-20 = ADEQUATE EVIDENCE 
>?O = STRONG EVIDFNCE I 

Page3of3 ’ 
SA39WC XLS. Scoring 
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Appendix J 
Table J-3. Preliminary Scoring Results for Natural Attenuation 

Study Area 39 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 
I 

Analytical results expressed in milligrams per liter (MC/L), micrograms per liter (UC/L) OR millivolts (mv). 
U = Analyte not detected at the reporting limit. Number preceding the U qualifier is the reporting limit. 
J = Analyte concentration is an estimated quantity. 
NA = Not analyzed. 
ND = Not detected. 
ID = Identifier 
BK = Background. Upgradient wells OLD-39-12A, OLD-39-138, and OLD-39-14C are utilized as background 

wells for this evaluation (shaded columns in Table J-3). 



APPENDIX K 

/ 
HYDRAULIC CONDUCTIVITY TESTING RESULTS 

SUPPLEMENTAL SCREENING (PHASE II) 



Table K-l 
Summary of Hydraulic Conductivity Results 

Monitoring Well ID 

Shallow Wells: 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Hydraulic Conductivity Results 

Slug 
Groundwater flow Rate’ 

In/Out 
Ft/Min Ft/Day Cm/Set Ft/Day 

OLD-39-23A 

Intermediate Wells: 

OLD-39-21 B 

out 2x10’3 2.88 l.ox1o-3 0.024 

out 4.0x10” 5.76 2.0 x 10” 0.048 

I OLD-39-248 out 3.0 x 1 o.3 4.34 1.5x10’3 0.036 I 
Geometric Mean: 

Average: 

Deep Wells: 

OLD-39-16C 

OLD-39-22C 

OLD-39-2% 

Average: 

Geometric Mean: 

Total Average: 

3.5 x 1 o-3 5.03 1.8 x 1g3 0.042 

3.5x10* 5.01 1.8 x 1g3 0.041 

out 4.0x@ 5.76 2.ox1o’3 0.048 

out 2.0 x 10 2.88 1.0x 10-3 0.024 

out 1.6~10~ 2.30 0.8 x 1O-3 0.019 

2.5 x 1U3 3.60 1.3 x 10-3 0.030 

2.3 x 10” 3.30 1.3x109 0.028 

2.86x 1V3 4.11 1.45x10” 0.034 

Total Geometric Mean: 2.82 x 1 v3 4.07 1.43 x 1g3 0.033 

Notes: Groundwater flow rate calculated with the following formula: V=Ki/p, where K is the hydraulic conductivity, i is the 
average gradient, and p is an assumed porosity value of .30 (unitless). 

ID = identification. 
ft/min = feet per minute. 
ft/day = feet per day. 
cm/set = centimeters per second. 

NTC-ESSRS39 
PMW.04.99 K-l 
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